FOREST PRODUCTS RESEARCH SOCIETY 


TYPICAL CORDIAL WELCOME FPRS was the Reception. Here, 
Harrar, the Honorable Sarto Fournier, Mayor Montreal, Berry, and Mrs. Berry look 
Mrs. Harrar signs the guest register. 


YEARBOOK SECTION 


President’s message, 
report 14th Annual 
Meeting, official state- 
ment FPRS Policy, con- 
vention highlights, Divi- 
sion and Section reports, 
directory more than 
160 officers and commit- 
tee members. 


TECHNICAL SECTION 


Twenty National Meeting 
articles wood flour 
and foams, plywood, 
particle board, adhesives, 
preservatives, standards 
and specifications, wood- 
moisture properties, cut- 
ting fundamentals, and 
industry-education. 
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... the “secret ingredient” 
you molding light-stable products woc 
flour. Melurac 304 melamine-urea resin 

color itself, making pastel products 
sible well dark shades. Colors 
stable, too. With proper choice pigment 
they fade discolor even sunligh 
Gives new color dimension molde 
wood products such chair seats, back 
and arms; desk tops; salad bowls; toile 
seats; croquet balls. Melurac 304 provide 
high flexural strength and water resistanc 
plus good screw-holding power wood flou 
molded products. Quick cure cycies lo\ 
temperatures provide economical manufac 
ture. Wood flour and Melurac 304 offer yo: 
new and real money-making combination 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
IN: BOSTON CHARLOTTE CHICAGO 

CINCINNATI CLEVELAND DALLAS DETROIT LOS 
ANGELES MINNEAPOLIS NEW YORK OAKLAND 
PHILADELPHIA ST. LOUIS SEATTLE CANADA: 
CYANAMID CANADA LTD., MONTREAL AND TORONTO 
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today for new 


former cost-reduced 


true measure savings 
from investment modern 
woodworking equipment 
the REDUCTION 
COST-PER-PIECE 
PRODUCED 


Profits are established the basis the cost- 
per-piece produced. Investment modern equip- 
ment that results increased production vol- 
ume lowered production cost automatically 
reduces the cost-per-piece and increases 
the profit. This increase measures the Savings 
resulting from the investment. 


For example, the Model S-53 combination Drum 
and Belt Sander finish sands speeds 
feet per minute— three times faster than the con- 
ventional drum sander and the improved 
finish obtained eliminates over 90% the stroke 
sanding operations that ordinarily follow. the 
same time the selective contact shoes for the 
sanding belts the S-53 provides the proper 
pressures produce the finest finishes result- 


Bulletin S-53. 
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RESAWS JOINTERS 


ing substantial improvement the product. 


The Y-A Team has been assisting the wood- 
working industry the solution broad 
variety method and equipment application 
problems since 1883. Ask for Y-A Engineers 
assist you without obligation. 


CIRCULAR SAWS BAND SAWS 


739 4th St., BELOIT, WISCONSIN 
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Vol. No. 


October, 1960 


CONTENTS 
CHEMICAL UTILIZATION Page 
New Uses For Wood Flour Rigid Polyurethane Foams 
Wood raw material ripe for extensive research and develop- 


ment. 


WOOD PRESERVATION 
Test Data Guide For Preservative Specifications 
Data from laboratory and field tests will help specification writers. 
New Method For Studying the Weathering Creosote 
Analyses are based comparisons evaporation patterns. 


GLUES AND GLUING 
Evaluation Rubber-Base Adhesives For Wood 


Rubber-base adhesives are particular interest because they de- 
velop strength rapidly room temperature. 


Adhesives and Procedures For Gluing Fire-Retardant Treated Wood 


Practical methods based years lab and field experience. 
LOGGING 


Development Tailor-Made Mechanized Logging Program....S. 


complex factors led this company assess and program its 
logging methods. 


WOOD DRYING 


Moisture Content Building Structural Members........... Hopkins 
Moisture content situ important criterion structural per- 
formance. 

Bound-Water Diffusion Into Wood Across-The-Fiber Directions 
Fifth series fundamental studies moisture movement wood. 

INDUSTRY—EDUCATION 
Wood Technology Training—Where Does Belong?.......... Panshin 515 


Forestry and wood technology programs can mutually beneficial 
each explores its own potentialities. 


The Need For Emphasis the Basic Sciences the Wood Technology 


Basic science education liberates the mind man. 

Vocational Training For Wood Technology.................. 
practical approach technology. 

The Wood Technology Curriculum the Forestry School...... 


The forestry school logical but not exclusive sponsor for wood 
technology training. 
Relation the National Wood Promotion Program Educational Training 


The NWPP focusing the student architect and engineer. 


EDITORIAL STAFF 
McDonald, Editor 
Hans, Editorial Assistant 
Wellwood, International Editor 
Fleischer, Publications Chairman 


THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, 417 North Walnut 
Street, Madison Wisconsin. Second-class 


BUSINESS STAFF postage paid Madison, Wisconsin. 


Huddleston, Advertising Director 
and Business Manager 

Heim, Advertising Production 
Brunsell, Reader Service Manager 

Sharkey, Circulation Manager 

Arneson, Employment Service 
Eastern Advertising Manager: Paul Gilbert, 

489 Sth Ave., 17, 


Annual subscription rate, $20.00, single 
copies $1.50, except October Yearbook 
Number, $4.00. The Society not 
sponsible for views expressed pub- 
lications. 
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than 
name! 


From its beginning Chi- 
nook Indian word, POT- 
LATCH has come 
more than means iden- 
tity. 

Legend tells us, Northwest 
Indian tribes gathered for 
ceremonial spring, every 
year. Scheduled events 
bravery and 
braves and medicine men 
competing the spirit 
good fellowship, would con- 
clude with exchange 
gifts. 

This, then, was Potlatch. 
us, today, Potlatch means 
unwavering high standards 
forestry, product manu- 
facturing and apprecia- 
tion the value satisfied 


symbol pli of quality 


GENERAL OFFICES—LEWISTON, IDAHO 


POTLATCH INC. 
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for the 
LUMBER INDUSTRY 


ECON-O-MATIC 


- new, low cost, Select - O - Matic ‘ 
setworks for small pedestal mounted, push- 
carriages. 


buttons for 6 setting 
positions. 


NEW—ALL PURPOSE 4 
MODEL MSLC . . . de- 
signed especially for **SPACE-SAVER" Select- 
mills who want the O-Matic Sawyer Control 
very best in setworks . . « designed for mills 
performance. with sawbox limitations. 


The same Sel-Set engineering team that pioneered 
the first riderless carriage is constantly developing 
newer and even beiter models for all types of 
sawmill machinery to help you cut production 
costs and increase your profits. Units like these 
shown above have paid for themselves in labor 
savings, increased production and higher grade 
realization in well under six months. Whether 
you're large or small in terms of production, Sel- 
Set makes a se:works that will make profits for 
you. It will pay you to investigate Sel-Set Auto- 
mation. 


Watch for Announcement of the 
All-New, All-Purpose Sel-Set 
EDGER, LINEBAR and 
RESAW SETWORKS 


WRITE, WIRE OR PHONE FOR DETAILED 
INFORMATION AND PRICE QUOTATIONS: 
THE WHELAND COMPANY 
Chattanooga, Tenn. 

NORTHEAST OHIO MACHINE BLDRS. INC. 
Columbiana, Ohio 


Fred E. Barnett Co. Miller Machy. Co. 
Eureka, Socramento, Missoula, Mont. 
Ukiah, San Francisco General Machy. Co. 
Union Supply Co. Spokane, Wash. 
Denver, Colo. 
Klamath Machy. Co. Elworthy & Co. Ltd. 


Klamath Falls, Ore. Vancouver, B. C. 


290 Moyer Lane, P.O. Box 1035, Salem, Ore. 
EMpire 
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WOOD MACHINING 
brief explanation the puzzling bumps that often appear lumber. 


Pendulum Cutting Test Standardization and Pertinent Cutting Fundamentals: 
Fundamentals fiber severance and chip formation. 


VENEER AND PLYWOOD 


New Structures with Countryman 
New designs will open new markets for plywood. 
Commercial Standards For Hardwood Plywood Products.......... 536 


discussion three standards for plywood, wall panels, and lam- 
inated flooring. 


BUILDING CODES 


Facts About Building Codes That Every Supplier Should 


“Education and demonstration facts can provide relief from onerous 
requirements.” 


WOOD COMPOSITION BOARD 
Past Progress and Future Prospects For Insulation Board Canada 


forecast products development, production growth, and market 
prospects. 


PARTICLE BOARD 
Development the European Standards Test Methods For Particle Boards 


Competitive products demand sensitive and discriminative tests and 
standards. 


DEPARTMENTS 

Photo Highlights Technical Sessions and Division Meetings ............. 
Directory Executive, Section and Division Officers 
World Wide Forest Products News 

Organizing for Forest Products Research................. 560 


Thoughtful Gift for Clients and Customers 
One Year Membership FPRS 


Send the name and address the persons you want 
enrolled. We'll the rest. card will show that you are 
the donor. will invoice you separately for total cost 


$20.00. 


417 Walnut St., Madison Wisconsin 
FOREST PRODUCTS RESEARCH SOCIETY 


i ; 
| 
| 
i 
SEL 
ET 
OCTOBER, 1960 


ELMER BERGEY directs our re- 
search the new Riverton, N.J. 
laboratory. our technical ex- 
pert urea, casein, poly-vinyl, 
resorcinol and phenolic 
how they work and why! 


BOB ETIEN helps customers 
Eastern Texas, Missis- 
sippi, Arkansas and Memphis, 
Tennessee. 


BOB COUSINS watches out for 
our woodworking friends New 
York City, Northern New Jersey 
and New England. 


TASKER 
plants lower Michigan, Northern 
Indiana, Ohio and the eastern 
half Chicago. 


BART our Sales 
Manager. Keeps running the 
right directions. Also keeps in- 
formed with the latest information 
our woodworking glues 
Tips that customers’ pro- 
duction! 


DR. TOM COOKis our Presi- 
dent. quarterbacks our entire 
operation. Comes with ideas 
like strategically-locating our four 
distribution points provide 
same-day service customers! 


Why are National Casein’s 
glue men always running? 


Lots reasons! They’re specially trained solve 
woodworking problems the job...so you don’t have 
hold production! Sometimes they’re running for 
better deliveries for your glue orders. Other times 
run down gremlin your production line. Often just 
sure you’re using the right glue for the right job. 
Always serve you better with the best glues! 


National Casein 


National Casein Company, 601 80th Street, Chicago 20, Illinois 
and Tyler, Texas 
National Casein New Jersey, Broad Fulton Sts., Riverton, New Jersey 


FRED the 
woodworking plants Wisconsin, 
Minnesota and upper Michigan. 


PRODUCTS JOURNAL 


BOB and from 

our customers’ plants Southern 
and Indiana, Kentucky, 
Tennessee and St. Louis. 


ELMER EVANS manages our 
New Jersey plant. backs 
our East Coast 
them come with answers the 
problems their woodworking 
customers. 


(OBIE) DERR our glue 
man for woodworking industries 
Pennsylvania, Virginia, New 
York, New Jersey and 


BOB takes 

care our woodworking custo- 
mers Chicago, Northern Illinois 
and lowa. 


RON LONG assists woodwork- 
ers Virginia, Maryland, Dela- 
ware and Southern New Jersey. 


5-A 


= 
q 
inl 4 A a | 
9 = j 1 
7 


mprove production...lower costs 
with Greenlee Double-End Panel Machines 


Special Panel Machines Size, Split, and 
Shiplap Insulation Board One Pass. 
Edges are shiplapped the Skinner. The 
second machine, with slat-bed outfeed 
section, has combination front lower and 
rear top dado units that produce multiple 
strips with shiplap all four edges. 


Slat-Bed Multiple Cut-Up Saws Cut Flat 
and Curved Particle Board. Equipped with 
overhead dado cutting units these Slat-Bed 
Machines with automatic transfer cut both 
curved and flat particle board with minimum 
changeover. Feed rates 110 feet per 
minute. Operation fully automatic and 
accuracy assured. 


High Production Skinner and Cut-Off 
Saw Sizes Particle Board Panels. Equipped 
with horizontal hogging units, these ma- 
chines are primarily used high produc- 
tion panel sizing. The Skinner Saw has 
cartridge type dado unit for panel splitting. 


Many variations, addition those shown, 
can arranged with without automatic 
transfer units meet your panel sizing, 
splitting, and grooving requirements. Dis- 
cover how Greenlee Double-End Panel Ma- 
chines can cut your costs! 


CO. AND ROUTING TOOLS 
1723 Twenty-First Avenue, Rockford, GREENLEE TOOL CO. 
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Cross Section 
Message 


Huddleston, Fitzpatrick, Mrs. Janice Brunsell, and Crandall. 
Mrs. Brunsell and Miss Sharkey are the National Office staff, 


Members Vote Dues Increase 


The Tellers Committee reported 
September that the membership had 
ratified the increase dues from $15.00 

The dues increase was therefore ap- 
proved and went into effect imme- 
diately. Executive Board action, the 
subscription price the Journal was 
also raised $20.00. 

New members will now join for the 
period year from the date join- 
ing, which will establish their anniver- 
sary date. 

The Tellers Committee, which met 
the National Office Madison, consisted 
Blomquist, Kimball, John Lutz and 
Crandall. 


Carolinas—Chesapeake 
Discuss Wood Finishes 


The Carolinas-Chesapeake Section will 
hold its meeting November and 
Raleigh, N.C. the Hotel Carolina. The 
accent the program wood finishes. 
Papers will cover present-day finishes, re- 
search new finishes, and present day 
techniques used pre-finishing plywood. 

Technical Session will chairmaned 
Clark Hatcher. Included this dis- 
ussion wood finishing will papers 
Hager; Brand; and Maurice 

ul, 

Chairman Technical Session Roy 

Carter. His group will hear presenta- 

Veneer Company; and another 


NEW FEATURES THIS MONTH 
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ure. Left right: 


EXECUTIVE BOARD PLANS ACTION special session 
July and the National Office, the Executive Board considered 
ways and means improve and increase the services the 


Second Industrial Adhesives Institute Held 
University Wisconsin Campus 


The Engineering Institutes the Uni- 
versity Wisconsin and the U.S. Forest 
Products Laboratory, cooperation with 
the Glues and Gluing Processes Division 
the Forest Products Research Society will 
conduct the second symposium 
trial Adhesives Applications held 
the University’s Wisconsin Center. 

The program, which was initiated last 
year, consists 2-day session, October 
which attracts industrialists and 
technologists from all over the country. 
Three general topics will discussed 
the various industries involved the use 
adhesives. 


Industrial Adhesives 


The Industrial Adhesives panel includes 
Sumner Twiss, Chrysler Corporation, 
Trenton, Mich., representing the automotive 
industry; Murry Funk, Marathon, Divi- 
sion American Can Co., Menasha, 
for the paper and packaging industry; Issac 
Sheppard, Jr., National Homes Corpora- 
tion, Lafayette, from the housing 
industry; and James Eagan, Mil- 
ligan Company, Milwaukee, the side 
“Some Practical Applications Adhe- 
sives Leather, Fibers, and Fabrics.” 


Physical Point View.” 


Structural Adhesives 


The panel structural 
cludes Selbo, U.S. Forest Products 
Laboratory, representing structural lamina- 
tions; Robert Parkinson, 
Corp., Monroeville, Pa., for curtain wall 
construction; Albert Martin, Minnesota 
Mining Manufacturing Co., St. Paul, 
spokesman for metal assemblies; and Paul 
McCormack, National Starch and Chem- 
ical Corporation, Plainfield, N.J., 
half the particle board binding industry. 


Equipment for Adhesive Binding 


Discussing equipment used for adhesive 
binding Karl Brunner, Black Brothers 
Company, Inc., Mendota, representing 
spreaders; Anderson, Williams, White 
Company, Moline, for presses; and 
Herbert Reed, Raybond Electronics, Inc., 
Norwood, Mass., representing high 
quency curing. 

Kurt Wendt, Dean the College 
Engineering, University 
Madison, will welcome 
Richard Blomquist, USFPL, and 
man the Glues and Gluing Processes 
Division FPRS will give opening 


The Official Banquet, held Thurs- 


day evening, will feature Mr. Reid, vice 
president the Duke Power Company, 
Charlotte, N.C. additional feature the 
program will tour the North Caro- 
lina State College School Forestry’s newly 


dedicated Brandon Hodges Wood Prod- 
ucts Laboratory. finish application demon- 
stration which utilizes equipment the 
Wood Products Laboratory will held 
supplement one the technical papers pre- 
sented earlier the session. 
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With building costs rising higher and higher, long-term 
economy practically these days. help 
offset increasing Consolidated Edison 
Company, major utility serving most New York 
City and Westchester County, installing close 
8,000 pressure-creosoted piles for the support three 
new steel oil tanks the East River generating 
station, East 14th Street, Manhattan. addition 
the tank foundations, piles are being driven for the 
support concrete retaining walls for the tanks. 
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Edis ploys 
Piles For Long-Term Economy! 


The installation these pressure-creosoted pile 
(representing 210,000 gallons creosote) cited 
another instance how today’s engineers are 
design permanent foundations accordance 
sound, modern, economical engineering practices. 

you are planning project which your buildin 
materials must continually exposed sever 
creosoted piles! 


PLASTICS AND COAL CHEMICALS DIVISION 
Rector Street, New York 


Allied 
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Wanted: 300 New Members June 1961 FPRS SECTION MEMBERSHIP GOALS 


SECTION NEW VOTING MEMBERSHIP 
ASSOCIATE CHAIRMAN 
MEMBERS 
Ohio Valley Cook 
Great Lakes George Tasker 
Upper Mississippi Valley Wise 
Eastern Canadian McCracken 
Pacific Northwest Don Burnet 
Inland Empire Howe 
Northern California Black 
Rocky Mountain Opsal 
Pacific Southwest Hiller 


4100 Member Forest Products Research Societ 


Proudly 
WORLD FORESTRY CONGRESS 


NATIONAL MEMBERSHIP CHAIRMAN Walton Smith (seated), and 


Help your membership chairman meet his quota! 


Section Membership Goals 
Established for 1961 


membership goal 300 new voting 
and associate members June 1961 
has been announced Walton Smith, 
Chairman the FPRS National Member- 
ship Committee. Goals for the various 
Sections are shown boxed goal chart 
elsewhere these pages. 


Work national mem- 
bership officers already showing results. 
From July September 30, delin- 
quent members paid their dues. 
same period, new members joined the 
Society. The greatest surge new mem- 
berships came the latter part this 
period, with applications from Septem- 
ber September 28. anticipated 
that the membership drives Section meet- 
ings October will establish new mem- 
bership record for October. 

Both National Membership Chairman, 
Walton Smith, and Vice-Chairman, 
Robert Seidl, predict that the new mem- 
which enables mem- 
ber join for forthcoming 12-month 
period, will make attractive for new 
member solicitation the Fall meetings. 


AITC Review Board 


The American Institute Timber Con- 
struction has announced the formation 
Technical Review Board serve 
appeal agency the 
Quality Control and Inspection Program 
nical matters involving the recently formed 
AITC Inspection Program. 

Markwardt, recently retired as- 
istant director the Forest Products 
will serve chairman the 
Review Board. Mr. Markwardt 
nternationally known engineer and au- 
forest products. 

addition Mr. Markwardt, the fol- 

wing industry representatives have been 
serve interim basis until 

next annual meeting the AITC which 
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Killebrew. 


will take place May, 1961: Robert 
Eby, Rilco Laminated Products; Maurice 
Rhude, Unit Structures, Inc., Sumrow, 
Timber Structures, Inc.; and Bailiff, 
Fluor Products Company, alternate. Thomas 
Brassell, Director the AITC Inspection 
Bureau, will serve secretary the Tech- 
nical Review Board. 


Philippines, Syracuse 
Exchange Assistance 


assistance contract, designed pro- 
mote international cooperation 
standing, has been signed linking together 
the College Forestry The University 
the Philippines and the New York State 
Forestry College Syracuse. The program 
sponsored and supported the Philip- 
pine Republic and the International Coop- 
eration Administration, agency the 
United government. 

Under the terms the 3-year accord, the 
announcement added, the American Forestry 
College will furnish professional 
nical assistance the Philippine Forestry 
College. 

expected that, during the 3-year con- 
tract, total professional foresters 
from this country will the Philippines 
and, the same time, young faculty 
members the College Forestry 
University the Philippines will come 
the familiarize themselves with 
American forestry techniques and methods. 

Dr. Hardy Shirley, dean the Syra- 
cuse College Forestry, announced that 
the faculty members have been 
selected for 2-year assignments the Philip- 
pines help fulfill the terms the newly- 
signed pact. They are Floyd Carlson, pro- 
fessor forest extension, Division For- 
est Extension and Public Relations; and 
John Sammi, professor forest manage- 
ment, Department Forest Management. 

Named campus coordinator for the inter- 
national project Dr. Farnsworth, 
professor and chairman the Department 
Silviculture the Syracuse Forestry Col- 
lege. Dr. Farnsworth recently returned from 
technical assistance mission the Philip- 
pines after being there almost years. 


Vice-Chairman Robert take time out the Fifth World Forestry 
Congress discuss FPRS Membership goals 300 new members 


FPL Men Give Papers 
Tokyo Meetings 


Forest Products Laboratory, Madison, will 
act Chairman the second meeting 
the Food and Agriculture Organization 
working party wood hydrolysis Tokyo, 
October Dr. Locke will also present 
papers the conference, entitled 
Activities Chemical Conversion 
Wood,” and “Research the Forest Prod- 
ucts Laboratory Chemical Conversion 
Wood.” The purpose the wood hydroly- 
sis meeting assess the present state 
development the most promising proces- 
ses, outline the need for further research 
work, and plan future activities the work- 
ing party. 


wre 


CHIDESTER 


This conference being held just prior 
the FAO/ECAFE (Economic Commis- 
sion for Asia and the Far East) Far East 
Conference Pulp and Paper Tokyo, 
October Chidester, U.S. For- 
est Products Laboratory, Madison, attend- 
ing the meeting Consultant and Dis- 
cussion Leader. will present paper 
“Technical Progress Enhancing the Utiliza- 
tion Fibrous Resources from Pulp and 


LOCKE 


Forest Genetics Lab 
Dedicated 


The new laboratory the Northern In- 
stitute Forest Genetics, Rhinelander, 
Wis., was dedicated September 30, an- 
nounced Dickerman, Director the 
Lake States Forest Experiment Sta- 
tion. The Institute, field unit the Lake 
States Station, was established near Rhine- 
lander 1957. conducts research im- 
prove the quality planting stock the 
northern conifer and hardwood 
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The day the 
lumbermen thought 
the forests 
bare 


happened the South about years ago. 


much the timber resources that region 
had been exhausted that the lumbermen began 
write off the South future source lumber 
supply. 


But trees grow. 


spite uncontrolled tires and the lack 
forestry programs, trees grow. And one day the 
timber owners noted that the forests had again 
thickened. They decided then that forests could 
grow again after many years waste, misuse 
and natural disasters, program rigid 
would keep them productive indefinitely. 


This was the start scientific tree farming. 


Masonite, tree farming insurance. 


Millions seedlings, planted every year, 


that growth will always equal cutting. 


This just one facet Masonite’s forestry 
reforestation program. 
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Trained foresters cruise Masonite forests daily— 
inspecting new growths, checking for disease, 
supervising harvesting, marking land boundaries, 
preventing fires, evaluating new land. 


These foresters make sure that Masonite has 
never-ending supply wood produce hard- 
boards for the hundreds present uses...and the 
hundreds uses yet come. These are liable 
include anything that stands, lies flat, sits up, 
supports, contains, remains stationary, moves 
wheel, wind water. 


Masonite Corporation, Dept. FPJ-10, Box 777, 
Chicago 90, Ill. 


MASONITE 


CORPORATION 


®Masonite Corporation—manufacturer of quality panel products for building and industry. 


oa? 
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Finishield Found Have 
Beauty and Durability 


One the panel meetings the recent 
NAFM Fair which provoked considerable 
interest and comment was the one which 
formally introduced significant 
advance furniture finishing. 


his introductory remarks, Howard 
Gatewood, pointed out that 
represents the end long search for 
furniture finish which would offer all the 
beauty and authenticity 
woods all exposed surfaces yet possess 
the resistance cigarette burns, abrasion 
and solvents claimed substitute materials. 
pointed out that now 
thoroughly tested laboratories 
niture plants, fulfills all these require- 
ments and lower cost than laminated 
plastic substitutes. 


High Pressure Plastic Laminates 
%” Top (Per Square Foot) 


a 2 4 
a a 
a 


Comparative costs 
and plastic laminates. 


plywood includes under the 
face veneer sheet Dri-Line aluminum 
foil, which dissipates heat 
surface damage. This foil has indefinite 
shelf life and comes coated with 
mosetting adhesive that requires only heat 
and pressure from the bond. ‘Finishield’ 
exceeds the shear test requirements 
terior plywood. 
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Finishield panel members are, left right: Howard Gatewood, ex- 
ecutive vice president, Fine Hardwoods Association; Austin, man- 
ager, Dri-Line Field Development, Polymer Industries; Watson, 
manager, Industrial Foil Sales, Aluminum Company America; 
Thomas, director, Furniture Technical Service Department, The Sherwin- 
Williams Co., and Harold Sprunger, vice president, Dunbar Furniture Co. 


The surface may either polyester 
finish epoxy finish. Tests proved that 
the polyester finish withstood average 
998 cycles the Taber Abraser before 
getting down the wood and the epoxy 
finish withstood average 600 cycles. 
The high pressure plastic laminate con- 
trol withstood average 618 cycles. 

Solvent resistance was 
subjecting finished panels 
tact with 100 proof alcohol for six-hour 
period. Both the 
passed the requirements 
ance 


Battelle Institute Begins Con- 
tract Research Series 


The first series illustrated state- 
ments contract research for industry has 
been published recently Battelle Memor- 
ial Institute, Columbus, Ohio. Titled 
cedures Contract Research for 
this first statement serves point de- 
parture for the series, which oriented 
toward executives industry who have 
varying degrees decision-making respon- 
sibility for research and development 
programs. 

“Procedures Contract Research for In- 
describes step-by-step manner 
the relationship existing between the client 
and the research institute, beginning with 
the initial meeting the parties and pro- 
gressing beyond the successful completion 
specific project. Phases this relation- 
ship discussed include the preliminary con- 
ferences between the client and the research 
institute that precede the initiation re- 
search project; conferences among institute 
specialists the research objective 
and evaluate possible approaches; the con- 
tractual agreement between the research and 
the client; actual conduct the research; 
reports the client while the research 
progress; and the presentation 
sults, well follow-up services provided 
the institute. 

Copies the first brochure are available 
from: Publications Office, Battelle Memor- 
ial Institute, 505 King Avenue, Columbus 
Ohio. 


Visitors the National Office last summer were Dwight Benser 
and group Forestry students from lowa State University Ame 
lowa. Back row, left right: Norman Ferguson, Gerre Spencer, Jam 
Rash, William Barden, Jerry Leslie, and Phillip Summerfeld. 
left right. Robert Ethingson, Instructor; Bensend; 
Gains, and John Youker. 


Wood Conversion Grant 
Given Minnesota Student 


George Blake, graduate student 
the University Minnesota School 
Forestry, has been awarded the Wo: 
Conversion Foundation Graduate Resear 
Fellowship for 1960-61. The 
ment was made jointly Dr. Schant 
Hansen, professor emeritus the Scho 
Forestry, and Pattie, President 
Wood Conversion Company. 


The funds provided for this project 
used support graduate research 
the field forest-tree genetics 
improvement. The long-range objective 
this research improve the quality 
aspen, which presently makes almost 
40% all pulpwood produced Min- 
nesota. The specific objective 
search carried Blake will de- 
velop some the basic principles 
genetics needed for better understanding 
how heredity and environment influence 
the yield and quality aspen 


Education Programs 
Beneficial Forestry 


Forest owners the have 
large benefits from public 
financed education programs, according 
report Frank Kaufert, director, 
versity Minnesota School Forestry. 
said these programs have resulted 
better forest fire prevention and contro 
the first need applied forest 
Other management benefits, especially 
small woodlands, may less evident 
are still important. 

Education and service programs 
million farmers and other land 
ers, Kaufert said. The most important 
lic programs include Extension Fores 
Private Forest Management Service, 
ative Fire Control, Soil Conservation 
ice, Agricultural Conservation 
Tennessee Valley Authority, Vocational 
riculture Education and 
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Borden Adhesive Report 


Availability adhesive report entitled 
News Glues” trom The Borden Chemi- 
Company, has been announced 
general manager, Resins Chemi- 
als Department. The report consists 
and technical papers covering new 
adhesive technology re- 
ited the manufacture wood prod- 
cts. Much the information being 
available the wood industry for 
first time. For free copy 
write Department The Borden 
Company, 350 Madison Avenue, 
York 17, N.Y. 


Issues 


The National Wooden Pallet Manufac- 
Inspection Procedure for use 


customers determining whether pallets 


received are made accordance with the 
specifications what was ordered. 


logical inspections wooden pallets. 


The Inspection Procedure 
formation place inspection, time 
inspection, scope inspection, inspection 
personnel, Valuable sugges- 
tions and precise rules are provided 
yardstick for customers follow. The 
Inspection Procedure has been adopted 
industry standards and its 
members, 


Special Study Shows 
Arizona’s Potential 


Arizona’s 17,000,000 acres commercial 
and non-commercial timberland represents 
one the greatest untapped industrial po- 
tentials the Southwest, according the 
finding special forest products study 
made the Arizona Development Board 
and the Forestry Division Arizona State 
College. Though lumbering now accounts 
for fourth largest industrial pay- 
roll and contributes some $30 million the 
overall economy the state, the study re- 
port concludes that the surface has barely 
been scratched. shows that, despite its 
wealth raw material, the state 
tually so-called wood prod- 
ucts industries. 

The report, co-ordinated ASC’s Dr. 
Charles Minor and Edward Enders, 
Industrial Director the Arizona Develop- 
ment Board, with the help other state 
and federal forestry experts, points out that 
least dozen other wood industries could 
supported without depleting 
Jorest resources. 


BRI Discuss 
Fastening Devices 


Instances failure curtain walls due 
improper use fastening devices, 
ipled with the wide variety fastening 
vices currently the market have pin- 
inted the need for some expert analysis 
subject. The Building Research Institute 
therefore listed for Industrial 
rtain one the major topics 
its forthcoming 1960 Fall Conferences, 
15-17, Shoreham Hotel, Washington, 
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New Standard Fir Doors 


Copies new, enlarged edition 
Commercial Standard Old Growth 
Douglas Fir, Sitka Spruce, and Western 
Hemlock Doors, have just been circulated 
for industry consideration the Com- 
modity Standards Division, Office Tech- 
nical Services, Business and Defense Serv- 
ices Administration, Department 
Commerce. 

Copies may obtained, long the 
supply lasts, upon request the Commodity 
Standards Division, Department 
Commerce, Washington 25, (DUdley 
Ask for tentative standard 
5427A. 


Wood Waste Brochure 


new brochure released the Ameri- 
can Pulverizer Company, St. Louis, shows 
the complete line American Swing Ham- 
mer Hogs and Shredders and also shows 
plant operations where furniture and wood- 
working plants are converting wood waste 
profitable use with this equipment. Vari- 
ous models hogs and shredders are pic- 
tured and specifications are listed for each 
model. 


For copy this new brochure write 
American Pulverizer Company, 1249 Mack- 
lind Avenue, St. Louis 10, Missouri. Re- 
quest Brochure No. 


the Executive Concerned 
With Improving Profits 


How would you like investment 
that returns the principal the first year 
and pays 100% each successive year? 


your plant area where outside temperature 
winter falls well below freezing, you can make such 
investment. 


The investment? 

Armstrong Humidifica- 
tion for your plant. 

Your production people 
can tell you what dry air 
the plant during the 
heating season means 
terms stock losses, glu- 
ing problems, and exces- 
sive repairs. Scores 
users have told that the 
cost Armstrong Humid- 
ification more than 


the cost one season’s losses resulting from dry air. 

You can get more accurate indication the in- 
vestment required asking have Armstrong 
Representative make humidification survey 
your plant. it, today. think pleasantly 
surprised what small investment necessary 


start earning big returns. 


ARMSTRONG STEAM HUMIDIFIERS 


Manufactured and Guaranteed 
the Makers Armstrong Steam Traps 


ARMSTRONG MACHINE WORKS 
9562 Maple Street Three Rivers, Michigan 
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PARTNERS PROGRESS AND 


Elm corner post sand- 
pneumatic drum 
sander using 
RESINIZED GARNET Cloth 
Doublefiex. 


NICE WORK and get every 


time when you combine the skill the craftsman with 
the quality Brand coated abrasives. Service, too... 
through the facilities “Abrasive Tech.” Just call your 
nearest representative, write Dept. FP-10, 
division Norton Company. 
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This beautiful dresser and mirror 
are representative the fine work 
turned out Imperial Furniture 
Company, Grand Rapids, Michigan. 
The pieces are butternut and elm, 
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RELIABLE SOURCES GIVE CONSTANT 
DEPENDABLE FLOW RAW MATERIALS 


AMERICAN-MARIETTA buys raw materials from the 
most reliable sources order procure greatest value 
from highly specialized competing suppliers. Included 
this value are best performance, most dependable 
service, and latest technological improvements. 

American-Marietta not inhibited large 
financial investments sources basic raw materi- 
als which stifle the scope and progress research for 
new and better products. 

Rather, invest substantially research fa- 
cilities, programs, and services with sincere faith that 
this will return the greatest benefit our 
future profitable growth. 


‘ 
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Faster Sanding Machines 


trolled oscillation the abrasive belt plus 
extreme accuracy resulting from rigid con- 
struction that prevents the abrasive belt 
from riding over surface irregularities are 
two the outstanding features claimed for 
the new Tri-Matic Oscillating Abrasive 
Belt Machines recently developed Sales 
Service Mfg. Co., St. Paul, Minnesota. 

The new series 24-, and 48-inch 
sizes differs from the smaller Tri-Matic 
machines which are knee type, having 
solid base and workhead adjustable 
from 6-inch work opening with pinch 
roll infeed and outfeed instead con- 
The machine may alone, 
incorporated line and 
ranged for continuous in-line operation. 

For complete information the new 
series Tri-Matic Oscillating Belt Ma- 
chines write Sales Service Mfg. Co., 
Dept.—, 2363 University Ave., St. Paul 
14, Minn. 


Guide Line Light 
Has Long Life 


new model Guide Line Light which 
projects unusually sharp shadow lines 
guide cutting assembling opera- 
tions has been announced Miss Thelma 
Watson, executive vice-president Car- 
ter Products Company, Inc., Grand Rapids, 
Michigan. 

known the Guide Line 
Light, the new unit features recently de- 
veloped 1500-watt bulb only diame- 
ter which will turn approximately 2000 
hours without slightest loss 
according the manufacturer. special 
reflector, designed for use with the new 
bulb, increases the lumen output deliver 
unusually clear marking lines pattern 
18” 22” wide with useful length 
12’ 24’, the report continues. The unit 
can project any desired number parallel 
straight shadow lines, square rectangles, 
can project single white line for use 
dark materials. 
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Wood Shavings Balers 


Improved version 
famous Double Chamber, Wood Shavings 
Balers incorporates high speeds 
sure for maximum production dense, 
compact bales, Utilizing the double cham- 
ber feature that allows simultaneous load- 
ing and compressing, these self-contained, 
compact Balers assure efficient, 
able baling wood waste. Write Con- 
solidated Baling Machine Company, Dept. 
FPR, Sixth St., Brooklyn 15, New 
York for complete descriptive literature. 


Tree Crusher 


The wooded areas being cleared have 
been interfering with electronics equipment 
being tested the National Aviation Fa- 
cilities Experimental Center, Atlantic City. 
The specialized machine—called Tree 
Crusher its manufacturer, LeTour- 
neau, Inc.—fells the trees and compacts 
the debris into mat prevent erosion 
rate acres per hour. 


Polymer Completes Plant 
Expansion 


Polymer Industries, Inc., producer in- 
dustrial adhesives and textile specialty poly- 
mers, September dedicated its 
cently-completed milion-dollar plant expan- 
sion. founders, Campins, 
president, Kane, vice-president and 
technical director, Moses Konigsberg, vice 
president, and Ogletree, vice-presi- 
dent, are all highly-skilled 
tists who combined their technology with 
their imagination and created 1946 new 
begin this nationally-known industry. 


Sliding Corriege 
Travel Aveilable up te 192° 


Spring Looded 
Measuring Tope 


Slide-Loc Saw Guide 


The Slide-Loc Saw Gauge new in- 
vention which reduces one-half the time 
needed cut varying lengths wood, 
metal, plastics and glass, insuring accuracy 
degree never before possible. The 
Gauge consists adjustable measuring 
mechanism that set instantly and accur- 
ately any desired length 192 
inches. special feature that the opera- 
tor never moves from his position the 
saw order set the gauge. 

When the board pushed 
flip lever the sliding carriage, the 
length cut off pointed out the 
pull the endless chain locks the 
rigidly and accurately the rail tha 
one cut thousands cuts may 
with great accuracy and without any 
the measuring tape. 


New Mortising Machine 


Haller, announces new machine 
its line single and multi head mor 
tisers, the completely 
and air operated, equipped with high 
frequency mortising heads and 
units with provisions for installation 
additional mortising heads and clamps. 

The produces clean, splinte: 
free mortises with unrivaled precision 
neatness. Utilizing 
motion high speed, this machin 
makes rectangular, dovetail, and elongate 
holes and special mortises with 
corners and nearly flat bottoms for 
gluing fits. 


Chemical Corps Combine 


The Timber Products Chemical 
and Sonford Chemical Company have 
bined form the Sonford Products 
poration, was announced recently. 
principals the corporation are 
Olson, who heads the Northern Divisio: 
with offices Minneapolis, and Troy 
ford, who heads the Southern Divisio: 
Jackson, Missisippi. The Sonford Produc 
Corporation, which engaged the woo 
PENTA products produced 
Chemicals, Inc. 
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For best utilization 
America’s 
timberlands 


Good management our forests—by the most 
advanced tree-farming methods. 


Products research utilize the fullest the 
timber cut, that nothing goes waste. 


Modern marketing and sales management bal- 
ance product demand against materials supply. 


Consumer-oriented development products 
make sure that every product planned fill 
known consumer need. 


simple program—simply stated—but requires 
vast investments skilled manpower, lumbering 
facilities, forest management, research and develop- 
ment laboratories, and modern plants. And—to get 
the most effective distribution—widespread modern 
warehousing and sales operation sure that 
our forest products reach markets every part 
the country. 

United States Plywood—40 years old, 
business for the future well the present. 

That why you will find throughout our organ- 
ization dedication those efforts which will make 
for the BEST UTILIZATION AMERICA’S 
TIMBERLANDS. 


United States Plywood 


West 44th Street, New York 36, New York 
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New Woodworking Machine 


Latest addition the Mereen—Johnson 
line woodworking machinery new 
fuse belt. The first these machines has 
been installed Reedsport, Oregon. 

The new machine studs 
any desired lengths between and 
feet through adjustment 
beam. refuse belt below the two saws 
carries off scrap continuously. 


All-Wood Warehouse 
Praised 


The Crossett Lumber Co., Crossett, 
has constructed all-wood warehouse that 
serves attractive, low-cost advertise- 
ment for its product, Engineering News 
Record reports. The structure has capac- 
ity four million board feet rough lum- 
ber and supports tons 
spanning its 104-foot-wide interior. 

The cost: square 
pretty low figure considering the framing 
cording ENR. Including 
capacity crane, trolley, bridge, 
motors, the cost figures out per 
square foot. (Lumber Letter, July 15). 


Tru-Form Cutters 


Ohio announces new line 
relief featuring carbide tips which deliver 
ten times the productive 
ordinary cutters when working plywood 
ploy new sintered titanium carbide which 
has the property easy machinability 
the soft state, and hardening 
closely comparable tungsten carbide 
cast cobalt alloy tool compoents. Write 
the Co., 929 Central 
Toledo Ohio for more information. 
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Nottmeyer Veneer Taper 


Wilco Machine Works, Inc. announces 
Taper, machine described being 
carefully designed that offers 
level efficiency veneer manufacturing. 
The Nottmeyer developed 
Swedish tapes that are smaller, thinner, 
yet many times stronger than standard tapes 
and cost from 1/3 1/2 less. This greater 
strength and smaller size 
improved taping accuracy high speed 
and low cost. 

Unlike most tapers, the Nottmeyer does 
not push, pull draw the 
gether. Two canted rollers simultaneously 
and automatically feed the veneers and 
bring them together form high fidelity 
joints—whether veneers are straight, buck- 
led brittle. Each these rollers com- 
pensates for thickness variations the ve- 
neers they are fed and taped. The only 
adjustment ever necessary 
controls two thickness ranges. 


duction. 


New markets for plywood 
with Williams-White presses 
leading the way 


WILLIAMS-WHITE CO. 
800 Third Avenue, Moline, U.S.A. 


New Moisture Analyzer 


high speed general purpose 
moisture analyzer, Model HFE-4E, designe: 
especially for process quality 
systems, has just been announced 
Boonton Polytechnic Company, Inc. 
ing new method moisture determin: 
tion means radio frequency 
absorption, the polytechnic 
alyzer offers laboratory accuracy under 
tory conditions. For 
contact Boonton Polytechnic Company, 
Dept. 115, P.O. Box 125, Boonton, N.J 


For every human being the world more than 
square feet plywood are daily use. 
research and new techniques open fresh markets, 
and America continues grow, consumption 
will rise even richer levels. 
YOUR share the new plywood markets? The 
key reliable, low-cost pro- 
Williams-White hot 
plate presses offer precision 
control plus great strength and 
dependability give you maxi- 
mum production every day. 
keep 
touch with Williams-White. 
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Whatever the product 
whether 
METAL...WOOD... PLASTIC 

Lilly coating made fill 
the finishing requirements 
manufacturers’ individual 
needs. Development 
coatings for specific use 

important part 

the technical services 
designed Lilly help 
industry the field 
finishing. Contact your 
nearest Lilly 


ENAMELS FILLERS STAINS LACQUERS VARNISHES 


Lilly Varnish Company Indianapolis, Indiana 


LILLY The Lilly Company High Point, North Carolina 
Lilly Varnish Massachusetts Gardner, Mass. 


Productos Aurolin A., Mexico City 
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PROFIT FROM 
WOOD WASTE 
with 
CONSOLIDATED 
BALERS 


Duplex 
Chamber Hydraulic 
Press produces 
dense, compact 
bales 


Shavings, fibers, wood flour and 
chips can turned into steady 
source considerable profit with 
modern, low-cost Consolidated 
hydraulic baling press. 

The Consolidated Duplex re- 
duces high-speed baling prac- 
tically push-button operation 
with complete safety, economy 
and efficiency, lowest operating 
costs. 

Dense, compact bales sell more 
easily poultry and dairy farmers, 
mills, hardboard, particle 
board and products man- 
ufacturers, nurserymen, 
etc. 

hydraulic baling press meet 
your every need for free 
catalog today. 


Loads and compresses simul- 
taneously 


Over dense, compact bales 
per hour 


Lowest shipping and handling 
costs 


Lowest operating costs 


Consult Consolidated all hydraulic 
equipment problems obligation 


CONSOLIDATED 


BALING MACHINE COMPANY 


Sixth Street 
Brooklyn 15, 


Information about woodcutting every 
color map produced Market Research De- 
partment Oregon Saw Chain Division, 
Omark Industries, Inc. 


Woodcutting Survey Tells 
Marketing Information 


comprehensive survey the Wood- 
cutting Industry based some 14,000 ques- 
tionnaires and 300 personal interviews has 
been recently completed market research 
personnel from Oregon Saw Chain Division, 
Omark Industries, Inc., Portland, Oregon. 

The survey, thought the largest ever 
undertaken private firm the wood- 
cutting field, uncovered new data about the 
relative strengths regional markets for 
timber harvesting equipment. 

For example, the results pointed out that 
1958 about 77% the cutting chain and 
78% the chain saws were sold east 
the Rockies, indicative strong, but fre- 
quently overlooked, eastern market for 
woodcutting equipment. The survey showed 
that sales power saws and saw chains 
were often higher the so-called farming 
and industrial states than those more gen- 
erally associated with logging 
wood cutting. 

The Omark survey also produced 
riety miscellaneous information. For ex- 
ample, the becoming 
increasingly prevalent. Forty-four percent 
those surveyed owned more chain 
saws 1958. Sixty-six percent stated they 
had bought saw within the last year, 
85% within the last two years. 

The survey, which broke down its infor- 
mation county-by-county most cases, also 
showed that there are counties prime 
dustry. each these counties there 
are over 2,000 persons working timber 
and allied industries. Georgia has 
these counties, and Oregon and Washing- 
ton are next line with seven counties 
apiece. However, some these counties, 
like Los Angeles County California have 
any, direct timber harvesting. 

For additional information about this sur- 
vey, write advertising department, 
Loughlin Blvd., Portland 22, Oregon. 


Loggers Discuss Forest 
Industries 


The annual fall conference the Utiliza- 
tion Division the Northeastern Loggers 
Association, Inc., will held Harris- 
burg, Nov. and 22, 1960, accord- 
ing announcement Fred Sim- 
mons the Northeastern Forest Experi- 
ment Station, Upper Darby, Pa., Chairman 
the Division. Co-sponsors the con- 


ference will the Pennsylvania Depart- 
ments Commerce, and Forests and 
Waters. 

The object the conference will 
point out specific opportunities for new 
expanded forest industries the North- 
east. Special invitations attend are being 
sent representatives the many regiona 
and local industrial development organiza 
tions the northeastern states. 
the Loggers Association, and 
who are interested, are also invited 
attend. Registration blanks and further 
formation can Fran 
Schrey III, Forest 


Penna, Department Forest and 
Harrisburg, Pa. 


Preston bar nigger and log stop-loac 


installation the Murphy Lumber 
Latchford, Ontario. 


Hydraulic Log Handlers 


The Super Swede Log Stop-Loader 
the Super Swede Bar Nigger, built 
Preston Woodworking Machinery Co: 
pany, Ltd., form 
deck installation that steps 
without increasing steam capacity. 

pendent fingertip control both horizont. 
and vertical movement the bar 
The standard bar assembly has 
vertical stroke while the heavy-duty 
has inch stroke. This 
longer backward reach the deck for 
better handling rough and crooked 
the hydraulic stop-loader, available any 
specified length, delivers one log time 
required the sawyer. Its arms 
inch shaft and mounted 
bearings. The unit activated hydrau- 
lic cylinder connected 
system two high-pressure hoses, Quick 
disconnects are supplied with the hoses. 
operate double-cut head the 
arms can extended bridge 
deck. 

Bulletins are available from the 
ton Woodworking Machinery 
Ltd., Preston, Ontario, and the 
Preston Machine Services, 
Oregon. 


Wooden Pallet Group 
Hold Conference 


The National Wooden Pallet Manut 
tures. Association announces 
and clinic held Novemb 

The 4th Annual Wooden Pallet Manut 
turing and Promotion Clinic will 
November the U.S. Forest 
ucts Laboratory Madison. This progr 
will cover such subjects effective 
chandising wooden pallets, basic qual 
cation for pallet sales, and needs for pal 
research. 
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ormance 


GET Standard’s 
new Modernization Plan 


you are operating older kilns with line shaft 
fans, external blowers natural draft, you can 
bring their performances new kiln standards 
with the Standard Modernization Plan. 

Hundreds kiln operators are increasing output, 
improving quality and reducing drying time with- 
out building new kilns even making major struc- 
tural changes. Get new kiln performance economic- 
ally and immediately with Standard’s Moderniza- 
tion Plan. Write for today. 


Yer 
J 


STANDARD DRY KILN COMPANY 


BOX 21008 INDIANAPOLIS 21, INDIANA 
8205 HUNZIKER PORTLAND 23, OREGON 


OREST PRODUCTS 


| 
| 
| : 
| ‘ 
| 
| 
4 : : 
: > 
J 
| y 
| 
| 
| 
‘ 
. 
) 
' 
| : 
21-A 
] 


OCTOBER, 196 


| 
| 
“ J 2 | 
- 
> 
22-A 


UREA RESINS 
CALL BORDEN FOR HELP! 


just isn’t easy find urea that exactly right 
for your particle board operation. But can done 
most profitably for calling Borden. 
Borden knows from seedling through 
every step manufacture. Our technically trained 
wood technologists analyze your needs, make test 
runs, set manufacturing and testing procedures. 
Working with Borden research and development 
laboratories, they urea resin give you top 
product quality and top production efficiency. 
Borden urea resins are made highest quality 
standards. They provide high internal bond, fast and 
uniform cure, excellent MOR and MOE, good screw- 
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holding qualities, and long storage life. Strategically 
located plants Bainbridge, Y., Demopolis, Ala., 
Fayetteville, C., and Browntown, Wis., assure fast 
delivery. 

Ask your Borden’ technical representative about 
urea resins for particle board. Or, write The Borden 
Chemical Company, Resins and Chemicals Dept. 
F.P.-100, 350 Madison Avenue, New York 17, 


BORDEN 
CHEMICAL 


© BORDEN CO. 
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Kvalheim Introduces 
Two Machines 


Machinery Company Petal- 
uma, California has added another machine 
their line door equipment. It’s called 
the KVAL No. 880 Automatic—and 
automatic. 

The doors are merely slid against limit 
switch stop and all the machining opera- 
tions for hinges and lock are performed 
seconds. This machine may also used 
directly behind KVAL double head Edg- 
ing Machine (model 550). arranging 
layout this type, the doors are sized with 
correct bevel and then conveyed 
KVAL 880 Automatic for hinge 
machining. 


KVAL has also developed recently saw 
for trim cutting requirements, designated 
the KVAL No. 1040. 

Two blades come down simultaneously 
cut trim material and the like 
length and correct mitre. Each blade may 
rotated from 90° 45°. this system 
possible cut trim with two 45° ends 
one end 45° and the other 90° 
forth. 


Top Efficiency Grainer 


machine and roller coater sealer making 
saving per cent time and labor 
the Velpin, Ind. plant the United 
John Schnaus, President the 
machine operating only about 
the time, said. The new Dubois 
Model manuafctured the Dubois 
Machine Co., Jasper, Ind. 
two sizes: with 26-inch printer 
and 36-inch 

Although the machine not 
with conveyor line the United Mfg. 
completely automatic finishing line, team- 
ing with base and finish coaters and 
drying ovens. 
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Percent Production 


Plywood Corporation 
which led the industry cutting 
has announced long range plans 
maintain production the percent level. 

Gene Brewer, company president, said 
that operation West Coast fir facilities 
“effective but not practical for the long 
pull.” 

said, plants are 
being put back five-day week, 
tive September 26, and our curtailed pro- 
duction will achieved through necessary 
shifts, dependent the most efficient way 
each plant can operated the 
cent 

Mr. Brewer said that the company’s plans 
for long range curtailment production 
are recognition the need for produc- 
ing efficiently curtailed production rate 
that adjusted the demands 


St. Regis Announces 
Scholarships 


St. Regis Paper Company announces 
the award its undergraduate scholar- 
ship forestry the northeastern United 
States for the academic year 1960-61 
John Martin, forestry student 
the State University New York, 
Syracuse, New York. 

Mr. Martin was chosen commit- 
Upper Darby, Pennsylvania; Dr. Ralph 
Marquis, director, Northeast Forest Ex- 
periment Station; and Paul Dunn, St. 
Regis Director Forestry. 

Mr. Martin, native Albany, New 
York, graduate the Milne School 
Albany. has been active forestry 
research and extra curricular organiza- 
tions the field forestry the 
lege Forestry. 

St. Regis annually awards five under- 
graduate scholarships 
the South and one each the North- 
cast and Northwest. The Northwest award 
was made James Space, junior 
the College Forestry, University 
Idaho, and the Southern awards are 
announced the near future. 


Booklet Weyerhaeuser 


booklet, entitled Catalog and Guide for 
product data and detailed working and 
instructions for Weyerhaeuser 
hardboards. presents specifications and 
color photos the entire line exterior 
and interior hardboard types for construc- 
tion uses and illustrates many decorating 
and building ideas. 

copy the new “Catalog and Guide 
for Builders and available 
haeuser hardboards directly from Silvatek 
Division, Weyerhaeuser Company, Tacoma, 


Redco’s New Brochure 


new 4-page, 2-color brochure recently 
released Republic Electric Develop- 
ment Co., Seattle, describes the 
electric veneer lathe drive system, now 
use leading veneer mills the plywood 
producing centers the nation. 
chure illustrates the 
Redco lathe drive cuts faster, while 
maintaining steady speed with better con- 
trol. The system has more than 
torque peel the largest diameter log the 
lathe can swing, and maintains 
speed down small core diameter 

chure, write Electric 
Seattle Washington. 


ASTM Symposium 
Sandwich Construction 


The aircraft and building construction 
dustries are making widespread use 
through simultaneous developments 
structural adhesive and the light-weight cor 
weight, assembly time, and costs have bee: 
realized, with the added advantages 
proved appearance Thi 
Symposium, while not complete study 
durability and service experience, adds 
the rather meagre 
hoped that this publication will answe: 
some questions concerning service perform 
ance this relatively 

Copies this book may 
from ASTM Headquarters, 1916 Race 
Philadelphia Pa. $3.00 each. 


Narrow belt with backup plate, (left) 
sands sharp corners knock off 
stubs; (right), Ekstrom, Carlson No. 123 
riety Belt Sander. 


Variety Belt Sander 


Several wood working plants have 
problems such sanding off the 
tension the dovetail joints drawe 
that have the front extending beyond 
drawer sides using the Elkstrom, 
son No. 123 Variety Belt Sander. The 
row belt, together with its plat: 
allows the dovetail extension 
perfectly smooth right into the sharp 
illustrated. perfect fit results. The 
does excellent job application 
where necessary sand sharp 
such this. For detailed description 
machine write to: Ekstrom, Carlson 
1400 Railroad Avenue, Rockford, 


OCTOBER, 


| 
| | 
| 
q 
i Tyre 
i 
= 


Stanley Clarke, Chief the Divi- 
ion Forest Products, has 


retired from active duty. 
aller and better utilization timber and 
products, and has established 
both Australia and overseas 
authority such widely different 
najor activities those the pulp and 
fibre board board 


Wilcox has joined the Wood 
Preserving Division Koppers Company, 
Inc., Manager, Building Code Depart- 
ment. Douglas Grymes, 
and general manager the Division, 
made the announcement. 


Appointment Bradford Bailey 
international project manager the cen- 
Borden Chemical Company, has been an- 
nounced Moffitt, senior vice 
president. Mr. Bailey will 
sible for all work 
connected with Borden Chemical opera- 
tions overseas. 


Martin Schnall, president and gen- 
manager Great Eastern Lumber 
Company, Inc., North Creek, N.Y., has 
John Curry, consulting 
Saranac Lake forester and log buyer 
for this firm. Mr. Curry will handle the 
procurement hardwood logs and 
stumpage the Adirondack 
territory, 


Vancouver Plywood Co. has established 
specialties sales department with Ted 
Allen manager, was reported 
Donald Plummer, general manager 
the The new department will handle 
the national sales hardboard, particle 
board, specialty plywoods, imports such 
and other exotic woods. 


Tinsley Rucker III, 
Dixon-Powdermaker Furniture Co., Jack- 
has been named 1960-61 
president the National Association 
Furniture Manufacturers. 
Harold Sprunger, executive vice president 
Dunbar Furniture Corp., Berne, 
who becomes officio member the 
Board and executive committee. 


that George Love has been 
ransferred from Houston the 
Washington office, replacing 
Grimes Chief Engineer. 
now assumes his former position 
Associate the Bovay Houston organ- 
and has resumed his duties 
nior Projects Manager Charles 
Partner. 
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Dr. Augustus Kinzel, Chairman 
the Division Engineering and Indus- 
trial Research, National Academy Sci- 
ences-National Research Council, has an- 
nounced the appointment Harry 
Zackrison, Supervisory General Engi- 
neer, Office the Chief Engineers, 
Department the Army, 


chairman the Building Research Advi- 
sory Board. chairman, Mr. Zackrison 
will supervise the continuing activities 


William 


Gillett, Fenestra, Inc., Detroit. 


Positions Offered 


furniture dealers. Training held com- 
pany showrooms and factory, leading 
excellent selling career. Furniture experience 
preferred, but not necessary. (Nov.) 


Employment Wanted 


quality control wood manufacturing 
wood using industry. B.S. Wood Tech- 
nology from the University Michigan 
Europe, plus graduate credits 
ness Administration. Four years supervisory 
Married, age (Nov.) 


tion quality supervision. degree, but 
control and technical service, plus 
plywood production control supervi- 
sion pine, fir, hardwood, specialty 
mills. Foreign offers invited. Age 46, mar- 
ried, children, (Nov.) 


lumber 
processing, fabrication, and merchandising. 
Preference Minnesota 
Wisconsin. Age 59. (Nov.) 


POSITION OFFERED 
MECHANICAL ENGINEER 


large forest products manufacturer. 
Must capable supervising small 
engineering department, making equip- 
ment installation drawings and supervis- 
ing the installation, preducing machine 
drawings suitable for machine shop use, 
analyzing processes and making written 
reports management. 


man familiar with lumber and plywood 
preferred. 


Excellent salary and working conditions. 
Located Eugene, Oregon. 


Send replies to: 


E-403, Employment Service 


FOREST PRODUCTS RESEARCH SOCIETY 
417 North Walnut Street 
Madison, Wisconsin 


Single Copies the Following Reports 
are Free Upon Request from the 
Director, U.S. Forest Products Laboratory, 
Madison Wis. 


Research the Forest Products Labora- 
tory has yielded drying procedures for 
elm lumber that markedly reduce warp- 
ing during seasoning. Recommendation 
for dry elm without excessive warping 
are contained Report 1769-26, “Can 
American Elm Dried Without Exces- 
sive Warping?” 

Because the increased use 
ticle board for purposes requiring decay- 
resistant material, appraisal the 
decay resistance various kinds 
ticle board was made. The results this 
research are described Report 2196, 
“Decay Resistance Experimental and 
Commercial Particle Board..” 

Recommendations for remedying the 
warping plastic-faced panels that have 
cores plywood, particle board, 
paper honeycomb are presented 
report “Importance Balanced Construc- 
tion Plastic-Faced Wood Panels,” No. 
2197. 

Report 2189, and Prehy- 
drolysis-Sulfate Pulps for Nitration. Rela- 
tion Pulp Characteristics Certain 
Preparation Variables,” analysis rela- 
tions between preparation variables, pulp 
properties, properties and shredding char- 
acteristics sheets, and nitration quality 
pulps made various pulps and 
waterleaf pulp sheets. 

determine the existing engineering 
theory for strength curved members 
also applies large glued-laminated 
wood ring are contained report, 
“Deflection Characteristics Two 20- 
Foot-Diameter Laminated Wood Rings 
Subjected Compressive Loading Along 
No. 1877. 

apparatus that was developed 
the Laboratory for comparing, evaluat- 
ing, and recording the surface imperfec- 
tions furniture-type panels 
ticle board cores described 
nical Note No. 263, illustrated 
pamphlet entitled, “FPL Show-Through 
Comparator for Furniture Panels.” 

evaluation the presence ten- 
sion wood furniture cuttings, red 
oak contained Report No. 2193, 
“Significance Tension Wood Furni- 
ture Cuttings Red Results 
research show that although high per- 
centage tension wood found red 
oak lumber from southern warp- 
ing generally associated tension 
wood does not present serious problem 
these cuttings. 

Calculation for Use Log Grade Anal- 
yses,” described method calculat- 
ing log values which prices price 
relatives are not introduced until the 
final step the analysis. 
only the final step has repeated when 
the change from one 
another 
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STANDARDIZE 


100% 

making sales plans for new model new product soon launched into 

orbit, Southern fasteners will help assure its success. UTH ERN 
Southern specializes the manufacture standard fasteners. Top quality materials 

and workmanship are combined produce the most dependable production fastener 

your money can buy. Burr-free heads and durable threads help step driving speed 

assembly, and thus costly down-time, rejects and injured materials are reduced. 
Order USA-made Southern fasteners today. Call your nearest Southern distributor, 

write direct factory: Southern Screw Company, Box 1360, Statesville, North 

Carolina. 
Manufacturing and Main Stock Statesville, North Carolina. Warehouses: New York 


STATESWILLE MORTH CAROLINA 


Chicago Dallas Los Angeles. 


Wood Screws Dowel Hanger Bolts 


| 
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CROSS SECTION 


Voice Membership 


begin Cross Section, new voice membership, with this issue 
the Journal. more than just letters-to-the-editor column. 
place where you, our readers, may discuss Society affairs, 
problems, submit solutions, remark past programs and 
future plans, well comment Journal articles and editorials. 


welcome your contributions. 


Draws Interest 


Editor: have just read the August 
issue the Forest Products Journal, the 
article telegraphing particle board 
cores. very fine article and 
sure step forward helping solve 
one particle board’s major problems. 

Cooper, Vice President 

Roddiscraft, Inc. 

Arcata, California 


Kentucky Program 


Gentlemen: Because your 
forests and wood, want tell you about 
recent developments our State. 

The work the Division Forestry 
the Department Conservation 
been strengthened and expanded. con- 
ducts program protection, reforesta- 
tion, management designed 
improve the forests which cover 
cent total land area 
million acres). For the biennium 
the Legislature has doubled the state ap- 
propriation for this increase 
one million dollars state funds for 
the two-year period; total Forestry budget 
(including Federal and other funds) 

This significant increase the appro- 
priation allows the Division Forestry to: 
Extend protection from fire addi- 
tional counties, which means that nearly 
million acres timberland coun- 
ties will protected; Hire addi- 
tional trained foresters give greater 
assistance timberland owners; Estab- 
lish new nursery which will double the 
seedling production capacity and 
half the time required the 
idle lands. Our nursery capacity 
produce million seedlings year 
1962. Expand the program con- 
trol forest insect and disease pests. 

increase the economic 
Kentuckians from the timber they grow, 
Wood Utilization Division has been es- 
tablished the Department Economic 
Development. This new agency hopes 
expand the wood industry promoting 
the manufacture wood products the 

are convinced that Forestry 
the way becoming major industry 
economy. the newly launched 
Research Center Lexington, 
preparations are being made for wood 
research project. Our purpose Kentucky 
move forward the broad front 
planting, improved and 
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management, research and wood utilization. 
Knowing your interest, wanted 
bring these facts your attention. 
Wilson Wyatt, Lieutenant Governor 
Commonwealth Kentucky 
Frankfort, Ky. 


New Member 


Executive Secretary: are relatively 
new concern, organized about year ago 
manage timber properties for others, 
study markets and new and better ways 
utilization and manufacture, that 
more complete job utilization could 
accomplished. 

the present time, employ about 
men, cutting, skidding, peeling and 
hauling pulpwood, and cutting and saw- 
ing logs into cants for create and pallet 
mills. have our own mobile sawmill, 
peeler, truck, and other equipment, but 
definitely not satisfied with our own 
operation and trying improve our 
methods. Because operate managed 
property, and because are trying im- 
prove the timber stands 
ties, naturally are faced with the prob- 
lem utilizing the poorer grade mate- 
rial. 

our own plant more fully utilize this 
poorer grade material and 
better use the better grades that get. 
other words, our interest man- 
age our timber resources that through re- 
search and product development, can 
profitably use all material that cut 
the woods; and ambition set 
plant that can utilize all this 
rial profit all concerned. 

society, and hope that able put 
into much expect get from it. 

Clyde Rinker 

Timber Research Development Co. 

Hart, Michigan 


Thanks Employment Service 


Gentlemen: Thanks contact initiated 
through FPRS and the Journal, 
have recently began work with the 
Tariff Commission commodity-industry 
analyst its Lumber and Paper division. 
wish take this opportunity ex- 

press appreciation the Society for 
this favor and the great help has been 
the field forest products. 

Lawrence Sunderland 

Adelphi, Maryland 


CAPITAL 
COMPANY 


Established 1887 


BUILDERS VENEER 
AND PLYWOOD 
MACHINERY: 


Hydraulic veneer slicers 


Hydraulic stay log type 
rotary veneer lathes 


Full round rotary lathes 


Knife grinders 
Air operated clippers 


Mechanical operated 
clippers 


Veneer hogs 


CAPITAL MACHINE 
COMPANY 


Roosevelt Avenue 


Indianapolis, Indiana 
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Message 


RESENT CONDITIONS THE LUMBER BUSI- 
NESS have made our Forest Products Research 
Society not merely auxiliary the industry, but 
the most important, not the sole, organization 
directing detail the way the future. Today the 
lumber industry struggling against three drastic 
changes circumstance, any one which presents 
formidable problem: 


The throttling the free enterprise system 
state and federal taxation and regulation, and the 
increasing demands labor unions; 


The loss markets (a) manufacturers 
wood substitutes who make products which the con- 
sumer can use can put place more cheaply 
than lumber, without waste and without the need for 
expensive artisans complete install them, and 
(b) foreign competitors whose lower costs for labor 


and materials cannot met American manufac- 
turers; 


The wastage valuable raw materials which 
has always characterized the lumber industry, with 
the result that only small percentage that expen- 
sive raw material, the cost which has risen 
sharply the past decade, has the past been 
profitably utilized. 

Without entering into controversy the field 
political economy regarding free enterprise, taxation 
support the welfare state bolster the economies 
other nations, the maintenance high standards 
living for union workers through high wages and 
costly fringe benefits, let note merely the fact that 
Federal, state and even county laws and control have 
resulted very high wages and costs, producing 
marginal returns cheapened money for those en- 
gaged the free enterprise system. Today, trees 
shipped from America Japan are returned 
the American market the form plywood which 
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the President 


undersells wide margin American-made ply- 
woods because labor costs. And today can buy 
foreign-made machines and steel for plant construc- 
tion good American products those fields, 
one-quarter less cost than those made here. 


Importance Research 


enterprise’’ such not free and its field 
for enterprise greatly restricted. For the most part, 
the only untrammeled activity management lies 
the direction research—research for new meth- 
ods, new production combinations, new 
and new products. Wood researchers have been 
active and fecund laboratories established the 
industry, forestry schools, state agencies, 
organizational agencies, Federal government bu- 
reaus, and private independent individuals and 
research corporations. Many, not most those 
engaged this work are members the Forest 


Products Research There has been 


deal duplication effort, both fields where 
the researchers had common problem and objec- 
tive and diverse fields, where processes known 
certain lines endeavor had rediscovered for 
other applications. the function our Society 
publicize the work the many researchers 
make available for practical application the many 
results research not utilized, prevent useless 
duplication and enable free enterprise, through 
automation, utilization and adaptation, produce 
cheaper products lower costs. 


FPRS Communication Agency 


roundabout way only can the socialistic state 
restrict the activities management through research 
The Forest Products Research Society the communi- 
cation agency whereby, through its meetings, the 
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publication its and the services its 
national office, the freedom human ingenuity can 
implemented and, great measure, the throttling 
the free enterprise system overpowering 
state, noted above, avoided. 


one would think buying piece aluminum 
and hiring highly-paid skilled artisan cut off 
pieces and throw them away make 
object, extrude aluminum into some form for 
specific purpose. What producer aluminum steel 
would think selling raw metal the public, 
that the consumer-purchaser would have just 
that? And yet, the wood industry who man- 
ufacture lumber have clung the methods our 
forefathers like religious fundamentalists. man- 
ufacture lumber and put the market not 
consumer item but the old standard grades and 
random lengths and widths and thicknesses. Because 
the high costs labor and supplies, the lumber it- 
self high-priced and difficult for the retailer 
handle. For its use, the carpenter skilled artisan 
(who has priced himself out the market) has 
brought cut off and throw away pieces order 
make consumer item. More and more the wood 
industry has got realize that retain its 
markets for wood, must make consumer articles 
building components that can put place with- 
out further finishing operations. Otherwise, just 
wood has lost its market for telephone booths 
metal, and has seen great increase the use 
metal desks, chairs, ladders, yardsticks and 
finite variety other items, will continue increas- 
ingly lose other markets the future. 


Utilization Residues 


Not only does the Forest Products Research Society 
its role industry informant make possible the 
manufacture consumer items from lumber, but also 
from plastics and other materials derived from wood 
residues hitherto unused wood fibre from our 
forests. this latter type utilization residues 
the lumber mill and the forest that the Forest 
Products Research Society great help the 
wood industry. Although general economic condi- 
tions and the problems imposed government and 
labor unions may create hardship, and although com- 
petition with foreign producers and with domestic 
producers wood substitutes still very much with 
us, the main problem within the wood industry has 
arisen from the wastage our great natural lumber 
resources the standard lumber Since the 
there has been recognition that cannot continue 
utilize and convert into single product only 
percent the standing tree the woods and only 
percent that part the tree brought into the 
mill. Gradually, but with ever-increasing pace, the 
old standard lumber mill disappearing and the 
multi-product conversion plant which lumber may 
not one the many products, taking its 
and stopping the great wastage. The develop- 
ment the present-day monolithic conversion 
enterprises with the mergers, the strangling 

the weak mills and the resulting chaos 
incoordinated operations that have been merged, 
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has precipitated revolution the wood industry 
and has created problems difficult contend 
with are outside competition governmental 
restriction. The operating, production and marketing 
problems conversion plants the new era, well 
the principles that would determine their organ- 
izaion and size, are the very problems with which 
certain our subject matter Divisions the Forest 
Products Research Society—to wit. Timber Produc- 


tion, Production Management and Marketing—are 
concerned. 


FPRS Solution 


summary, then, all these three major areas 
difficulty. mentioned above, the Forest Products 
Research Society, new and dynamic manner, 
combats the stranglehold encroaching govern- 
ment and high labor costs, presents the solution 
competition with wood substitutes and foreign wood 
manufacturers, and assists coordinating and bring- 
ing order out chaos the new era the conver- 
sion plant and the full utilization raw material. 
Our Society not engaged preserving archaic 
survivals endeavoring hold fast past customs 
changing world. seeks rather hold fast 
those practices which stand the test use and 
give order and symmetry where dynamic change 
better practices indicated. This makes our Society 
unique among associations interested wood. 
binds together many disparate interests and makes 


each component conscious the problems within the 
whole industry. 


Raise Dues 


carry forward this program, the Society its 
recent activities has taken steps, through the action 
its Board, ratified and approved the member- 
ship, revitalize its functions. The raise dues 
proposed the Executive Board and submitted 
through steps set forth the Constitution the 
membership, has been overwhelmingly approved 
vote 1059 247. The amendment the Consti- 
tution that establishes the Divisions the Society 
now being voted upon and will, hoped, 
unanimously approved. When these provisions have 
received approval, the new Division set-up the 
basis processes rather than products, will 
into effect and §ive universality scientific interest 
the discussions which was lacking where the re- 
classification existed. Added this have the 
rcommendations the special Policy Committee, ap- 
proved the Executive Board, printed elsewhere 
this issue, and discussed later column. 

Our new Executive Secretary has been busily en- 
gaged building the financial structure our 
society and improving the services the national 
office. hoped, therefore, that despite the adver- 
sities that come from the encroachments govern- 
ment, the competition foreign manufacturers and 
those engaged making wood substitutes, and the 
problems change within the wood industry, the 
Forest Products Research Society will foster, for the 
future, stronger, sounder and more vital industry. 
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The first meeting the Executive Board 
Montreal met Sunday the St. Charles 


Room. 


FPRS Meeting Held 


with cigar. 


Canadian Welcome 


the first Canadian serve the Ex- 
ecutive Board, Jenkins welcomed FPRS 
members Canada. told with pride 
the part that his fellow Canadians are play- 
ing the Society. 


his welcoming address, Mayor Sarto 
Fournier spoke the forest products indus- 
try the United States and Canada, particu- 
larly complimenting the research men. 


National Meeting Committee 


National Meeting Com- 
mitee Chairmen: front row, 


hart; rear, Lemay; 
shell; Chaput; Ooster- 
hoff. 


His Honor, the Mayor, treated the Society with warm hospitality 
his reception, greeting each lady with rose and each gentleman 


(second 


and third from left), signed some the 
586 registrants before the Montreal Meeting 


Past-president Harrar introduced th: 
Honorable Lionel Chevrier Official Lunch 


eon Speaker. 


Saunders, president-elect, 


Berry, president and Veazey, vice-presi 


dent, top officers FPRS. 
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First Internationa ontrea 
30- 


FPRS Fourteenth Annual 


The 14th Annual Business Meet- 
was called order President 
Marquette and Joliet Rooms 
Queen Elizabeth Hotel. record 
two hundred persons was achieved. 


Minutes the 1959 business 
meeting. 

The preceding 
meeting was held 
June 29, 1959. The minutes 
meeting were published the 
October, 1959 Forest Products Jour- 
nal. was moved and seconded that 
these minutes approved. Motion 
carried. 


Annual report the Executive 
Secretary 

Frank Rovsek, Executive Secre- 
tary, Madison, reported that the So- 
ciety membership 
increased from 3700 January 
1959 4100 January 1960. 
emphasized the important role 
the subject matter divisions have 
played the Society the past 
year, mentioning the Wood Machin- 
ing Abstracts, and the Chemical Util- 
ization bibliography which appeared 
the February Review issue the 
Forest Products Journal. Mr. Rovsek 
praised the organizational growth 
the Society and predicted success- 
ful 


Report the Budget and Fi- 
nance Committee 

Chairman Eason reported 
that the accountants, Mr. 
Hobert and Mr. Guth- 
neck, had prepared the annual audit 
the financial records and 
that the operating statement and bal- 
ance sheet have been published 
the April issue the Forest Prod- 
ucts Journal. the first months 
1960, the Society achieved $15,211 
income and expended $22,827, 
resulting net deficit $7,615. 
Mr. Eason noted that this deficit 
would have been greater had not 
for the financial success the 
and attendance the 1959 
Meeting. emphasized 
‘hat the current year efforts are 
cing made balance the budget. 

Report Division Coordi- 
ator 

Chairman Donald Saunders, 
announced action the Exe- 
tive Board realign the 
into generic- -oriented rather 
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Past President (Scotty) Harrar congratulates President 
Berry hands over the chief gavel. Looking are 


Saunders, president-elect, 


and Veazey, vice-president, The 


Honorable Lionel Chevrier watches the background. 


than groups, which 
will result greater flexibility 
technical programs. Further, will 
provide place the Society for 
interest all phases technology. 


Report Montreal Meeting 
Committee 


man this International 
meeting. expressed the regret 
the Executive Board for any minor 
misunderstanding resulting from the 
new 
and indicated that was the desire 
the Board future National 
provide two types 
package registrations—one for men 
and their wives, and the other for 
men attending alone. 


Constitution and By-Laws Com- 
mittee 

Allegretti, Chairman, moved 
that the Constitution amended 
incorporate dues increase 
present $15.00 $20.00 for voting 
and associate members, and that 
new Article added the 
Constitution, providing for the legal 
recognition 
sions. stressed that the primary 
need for the dues increase was 
balance the operating budget and 
provide for substantial increase 
publishing editorial material 
the Journal, has 
mended the Publications Com- 
mittee. 


Report the National Mem- 
bership Committee 

Veazey, Chairman, an- 
nounced that the total gross mem- 
bership the Society 
from 3,478 June, 1959, 4,175 
June, 1960. presented 
appreciation for Section 
membership activity the follow- 
ing: First, Pacific-Southwest; second 
third—a tie, Great 
Lakes and Northern California. 


Report the Publication Com- 
mittee 

The annual report the publica- 
tions Committee printed elsewhere 
this issue. stated there, the 
Committee’s major effort resulted 
the preparation the Official Pub- 
lication Policy, which was published 
the July issue the Journal. 

Dr. Locke, Chairman, an- 
nounced that had informed Pres- 
ident Berry, that could 
longer devote the time the chair- 
manship that the job deserved and 
had asked that his name with- 
drawn. 


Editor’s Report 

backlog papers hand, com- 
pared with backlog 
year ago. The total number pages 
editorial material, 277, but 
less than was for the correspond- 
ing period year ago. intensive 
effort being made get the Jour- 
nal schedule, and new features, 
such membership communica- 
tions page, are planned for the 
future. 
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10. Tellers Committee 

This report was made Robert 
Grace, Chairman. The following 
were elected officers for 1960-61: 
President—R. 
Elect—D. Saunders; Vice-President 
—T. Veazey; Northeast Board 
Member—Eric Anderson; and North- 
west Board Member—Robert 

Elected the National Nominat- 
ing Committee were 
and Preston. 


11. Report 
Committee 

James Hamilton, Chairman, read 
the report: 

The Society records with deep 
regret the passing during the past 
year the following members: 
George Hood, Alexander, Wal- 
ter Smith, Tom Chapman, 


Resolutions 


Official 


Statement 


FPRS Policy 


Approved the Executive Board 
June 1960 


the meeting the Executive Board 
the Forest Products Research Society the 
Conrad Hilton Hotel Chicago, 
January and 20, after discussion, reso- 
lution was passed that the President appoint 
committee recommend the Executive 
Board long-range plan for the future 
submitted the Montreal meeting. 
Under this resolution, your Policy Com- 
mittee submitting this report met Denver, 
Colorado, the Park Lane Hotel, April 
and 1960. Committee members were: 

order include all interests repre- 
sented the Society, and not omit 
search, your Committee felt that the mem- 
bership falls into the following groups. 
Some members may well have interests 
more than one these groups. 


Membership 


Teachers. professors and school men 
Students 
Full-time researchers 


From laboratories wood indus- 
dustries and suppliers. 

and Federal government 
agencies 

From laboratories forestry 
schools 

From private (individual cor- 
porate) laboratories engaging 
research. 


State 


and productive men 
from industry 
Wood plant suppliers 


Julius Bergsma, Wait, Joseph 
Coufal, and Lear. 

resolved that this expression 
sympathy the families and 
cluded the permanent records 
this meeting and the Society. 

appreciation the meri- 
torious services that have been ren- 
dered the FPRS during their term 
office, but resolved that the grat- 
itude the Society extended 
each our outgoing officers, includ- 
ing Executive Board Members, Sec- 
tion and Division Officers and Com- 
mittee persons. 

Recognizing that the success 
this First International and 14th 
Annual Meeting large measure 
due the foresight, planning and 
diligence the Annual Meeting 
Committees, resolved that the 
Society hereby acknowledge its ap- 


preciation the members our 
Eastern Canadian Section the 
other Canadian organizations that 
cooperated the planning and con- 
duct this meeting, for their 
cellent work. 

operation and the services provided 
our host hotel, the Queen Eliza. 
beth, and our Paul Bunyan 
Sponsors, 

resolved that the apprecia 
tion the Society extended 
the management and staffs 
organizations. 

each and every author and Com 
mittee worker who has worked 
diligently achieve the success 
this meeting. 

The meeting was adjourned 
1:30 p.m. 


The Executive Board met Thursday discuss FPRS policy. Left right, Carl Trinkle, 


foresters 


The Committee felt that the foregoing 
classifications represented all the mem- 
bership interests and that its delibera- 
tions the Committee should, advancing 
the objectives the Society, see that each 
member-interest group was brought into the 
full activities all branches the Soci- 
program weld the membership 
with regard research into seamless and 
partitionless whole. 


II. Objectives the Society 

discussing the objectives the Society, 
your Committee carefully read 
ered the objectives set forth the na- 
very broadly stated and not limit the 
Society promoting interest research. 
Your Committee feels that the objectives 
the Society are well stated the consti- 
tuion and that the sole problem 
Society provide implementation and 
see that the implementation occurs. fact, 


the constitutional objectives, stated, per- 
mit the Society engage activities much 
more expanded and excess what the 
Society now doing. Your Committee 
that this desirable and points the 
growth and expansion. 


III. The Means Methods 
Reach the Objectives 


our deliberations, the Committee 
many members response letters 
quiry sent out Committee members, 
these letters, which were quite nun 
ous, had been reviewed and summarized 
both recipients and the Executive 
who made report. These were used 
discussion from which the following rec: 
mendations are made. Your Committee 
that line with the stated objectives 
understanding and better exchange 
the diverse membership the Forest Pr: 
ucts Research Society. 
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Through publication the 
Products Journal’’: Practically all comments 
included the Journal. The membership and 
your Committee felt that was one 
the most important, not the most im- 
portant, means for the integration the 
Society. The correspondence received regard- 
ing this will referred the Publications 
Committee. Smith, who has been for 
some time member the Publications 
Committee, made resume and report 
the activities that Committee for the 
benefit the Policy Committee. 


The Policy Committee recommends that 
the Publications Committee shall consist 
preferably but not more than mem- 
bers the Society, selected the 
National Board and represent all the 
-arious interests the membership and, 
where possible, the Regional divisions 
the Society. 

The Committee further recommends that 
additional member the Committee and 
that meet with the Committee. 


further recommended that the Pub- 
lications committee instructed the 
Board that all its decisions and recom- 
mendations presented writing, with 
without personal appearance the 
Chairman, the Executive Board for con- 
sideration the next Board meeting after 
the Committee has met and acted. also 
recommended that the Publications Com- 
mittee observe the following matters 
policy: 


That make recommendations the 
Board concerning editorial policy, 
with due regard the interests all 
members the Society. 


That the Publications Committee hold 
least meetings per year, more 
the Chairman shall deem necessary. 


That the Chairman shall, all times 
work closely with the editor. 


That the Publications Committee have 
the responsibility for setting pro- 
cedure for reviewing original papers 
which are submitted for publication. 


Responsibility for editorial 
solely the function the Executive 
Board, which will act recommendations 
the Publications Committee. The admin- 
istrative operation the (sales, 
advertising, and financial matters) shall 
handled the Board through the Execu- 
tive Secretary. 

Administrative Publications: Other 
publications the Society which shall 
classified “Administrative” shall 
handled the Board through the Execu- 
tive Secretary part his administrative 
function. This includes the Letter,” 
manuals, and all other forms publication. 


Meetings: National: Consideration 
vas given the Committee the many 
recommendations made answer 
nquiries noted above. There was great 
nconsistency and diverse opinion 
ecommendations, some emphasizing the 
echnical and others the social functions 
the meetings. was felt that proper 
ilance should maintained keep and 
itisfy the interests all the membership. 


Considerable discussion arose 
members that some form 


PRODUCTS JOURNAL 


preprints all papers given the national 
meeting made available the members, 
but that the speaker the meetings shall 
make brief presentation and that, with the 
benefit preprints, those attendance 
carry discussion from the floor. 


suggested that the question regard- 
ing preprints, brief presentation, and en- 
larged discussion referred the Society 
for letter vote the members-at-large. 


Your Committee emphasized that the 
annual meeting important function 
the Executive Board and that the present 
policy organizing national meeting 
through appointed Chairman 
tinued, but that understood that the 
Chairman need not necessarily member 
the Executive Board. 


further recommended that the Chair- 
man each meeting appointed not 
longer than two years prior annual 
meeting and that forwarding the details 
organization each meeting the Execu- 
tive Secretary shall give such assistance and 
advice can when requested the 
Executive Board the Meeting Chairman. 


Regional Meetings: Your Policy Com- 
mittee recommends that the Board encour- 
age these meetings when they appear 
the interests the Society. The Com- 
mittee feels that joint meetings with other 
organizations societies may held 
Region, but that they should approved 
the Regional Board Member before being 
set up. 


Sectional Meetings: Your Policy Com- 
mittee recognizes that strong sectional ac- 
tivity the source the strength 
and for that reason recommends that the 
Executive Board encourage and assist the 
Sections the development their activi- 
ties. Numerous suggestions have been writ- 
ten the members the effect that 
small, regular, periodic meetings should 
encouraged and that all meetings research 
tool for development should strongly 
emphasized. The assistance that may ob- 
tained from the Executive Secretary Sec- 
tional meetings referred later under 
Whenever possible, the Regional 
Board member some other national officer 
the Society should asked bring the 
Section up-to-date national matters, 
officer not available, letter should 
obtained from the Regional Board Mem- 
ber. further recommended that hold- 
ing meetings, the By-Laws the Sections 
observed and carefully adhered to. 

Service National office: present 
recognized that from the national office, 
through the Forest Products Journal there 
available the membership medium 
for advertising, for notice Sectional and 
other meetings, and general, means 
Society communication. The national office 
will also, through the Executive Secretary, 
give prompt aid for the 
conduct meetings, and connection with 
that will, for charge, furnish reprints 
papers multigraphing other print- 
ing services. The national office will also 
continue, heretofore, the Employer- 
Employee services has furnished 
will endeavor maintain up-to-date 
ing throughout the country and, possible, 
elsewhere, all appropriate services 
which technical inquiries made members 
can referred. 


The national office also will assist 
the cooperative functioning the Sections 
and Divisions any the Committees 
the Society maintaining lists speak- 
ers, experts technical subject, biblio- 
graphies, etc., the work the Divisions 
and Sections. 

Other possible services were discussed, 
some which may hoped will find 
expression the near future when they 
may become economically feasible. 


IV. Administration 


The Function the Executive Board, 
the Executive Secretary, and the Officers: The 
constitution and by-laws the Society set 
forth detail the functions 
sibilities the Executive Board, the ofh- 
cers and the Executive Secretary. Your 
Policy Committee felt that more executive 
attention should given the Board 
and the Officers the affairs the So- 
ciety. The Policy Committee, therefore, 
recommends that the Executive Officers take 
more active interest their duties 
prescribed the constitution and by-laws 
and that the Executive Secretary, whose 
duties likewise prescribed, 
functions carrying out the policies set 
the Executive Board and the pre- 
siding officer the interim between Board 
meetings. 


Reports the Executive Board and 
Officers: Committees: Your Policy Com- 
mittee recommends regarding 
Standing Committees that the Chairman 
may may not member the Board, 
but that Standing Committees 
composed Society members 
chosen reason their personal quali- 
fications and that committee small and 
workable and, rule, include not more 

Except for Nominating Committees and 
Section and Division Advisory Commit- 
tees, provided for existing pro- 
posed constitutional and by-law provisions, 
Standing Committees should follows: 


Publications Committee 

Budget and Finance Committee 

Membership Committee 

Constitution and By-Laws Committee 
Industry—Education Committee 

Employment Committee. 

Committee 

Ways and Means Committee 


Wtih regard committee functioning, 
your Policy Committee 
the Committee Chairman shall 
each Board meeting report writing 
the decisions and recommendations his 
Committee. this connection, should 
noted that recommended that the 
Executive Board have meetings each 
Annual Meeting, one meeting the Fall 
and one meeting the early part each 
calendar year. 

Expenses: The Policy 
cognizes that the foregoing recommenda- 
tions entail considerable added expenses 
officers, committee members, 
men. For this reason 
the Ways and Means Committee 
structed submit the Executive Board 
estimates included the annual 
sible, cover the additional expenses in- 
curred officers, committees, and com- 
mittee Chairmen. 
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DRAKE 


Mission 5-3539 


LOUIS 39, MO. U.S.A. 


CARBIDE SAW SERVICE 
STRAIGHT 
DOWN 
THE 
LINE 


Drake 


357 North Main St. 
Memphis, Tennessee 


Phone: Jackson 6-1916 


SAW CORPORATION 


3041 Lynch 
JACKSON MISSISSIPPI 


Phone: Fleetwood 4-1584 


ARE PLEASED ANNOUNCE THAT OUR NEW MEMPHIS 
FACTORY AND SERVICE SHOP STARTED OPERATIONS 


AUGUST 1960 


OCTOBER, 


| ‘ 
| well Wellion Springs 
J dray 
4 
Heater 
Memphis 
os Ridgeland 
Bolton 
° WwW! 
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stopped paying premium for ownership saws; with Drake 
Leasing System pay for use 


carbide saws one thing, and servicing them another. Too few the 
manufacturers this carbide tip business render the service that required 
plant such ours full operation. Some them seem think that once the 
initial sale made that ends their Actually, only started.’’ 


The above statements are typical comments 
receive from many woodworking plant managers 


with the furnishing 


DRAKE CARBIDE SAW LEASING SERVICE COSTS LESS AND 
TOTALLY PAYABLE OUT THE PROFITS THE SAWS EARN 


Send information DRAKE SAWLEASING SERVICE 
NAME 


COMPANY 
ADDRESS 


DRAKE CORPORATION 


2723 IVANHOE AVE. 
ST. LOUIS 39, MO. 
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new foe 


All-Nailed King-Post RAFTERS 


i 


OR WRITE FOR COPY 


Yours for the Asking 


Many and others are finding this authoritative litera- 


ture new and better fastening methods helpful. tells how 
Annular Thread and Spiral Thread Nails 


make house frames stronger, keep floors and underlayment smooth 


and squeak-free, virtually eliminate “popping” nail heads gypsum 
board drywall, hold shingles secure winds three times hurri- 

cane force; often with fewer nails, shorter nails, slimmer nails—and 

with important savings time, labor, materials. and 

Nails have revolutionized fastening methods. This litera- 

ture shows why. Write for it. 


Four pieces shown have won awards PC-AIA and/or PC-NAHB 
literature contests; two are entered in current competition. 


Practically all the authorita- Sample board right 


tive data available the hold- inches, has actual samples 
ing power threaded nails nearly im- 
the result the continuing pro- proved fastenings that hold bet- 
gram research sponsored ter, tighter, longer—enable you 
us, and reported these VPI use new cost-saving techniques 
Bulletins. and materials. 


Nail Packing Company 


Pioneer Developers and Largest Manufacturers Threaded Nails 
BRIDGEWATER, MASSACHUSETTS 


@ Copyright I.N. & P. Co., 1960. Trade Marks Reg. 
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FPRS SECTION OFFICERS’ MEETING 


The meeting was convened 8:00 A.M. 
June under Chairmanship Allan 
Hauter, Northeast Section. was devoted 
discussion matters current interest 
the Section Officers. 


The proposed dues increase, and more 
particularly policy the portion allo- 
cated for Section operations was discussed 
rather thoroughly, resulting the motion 


Moved: That the Section Officers ex- 
press concurrence with the part the 
constitutional amendment presented the 
14th Annual Business Meeting, 
that the portion each member’s annual 
dues allocated the Section uniform 
among the Sections. Further, that 
recommend the Executive 
when this amendment the constitution 
sent the membership for ratification 
the need for the increase spelled out 
clearly and detailed Society financial 
statement included show the need 
for this dues increase. The object here 
give the individual member justification 
for this dues increase, which recognize 
necessary effective F.P.R.S. operations. 


Seconded and carried without dissent. 


The subject effective Section program 
planning, meetings, and membership de- 
velopment was interest and concern, 
exchange ideas and suggestions this 
subject followed. The cost membership 
development was reported range from 
$10 $30 per new member. Although 
this might appear costly, was pointed 
out that this cost spread over the expected 
period continuous membership each 
new member could readily justified. Ac- 
cent was given the importance keep- 
ing member interests. Some Sections pub- 
lish Section Member Newsletters and make 
special effort keep personal con- 
tact with all their members, with view 
keeping well informed their inter- 
ests. view the Sections’ investment 
recruiting, members’ effort expended 
keep old members could easily more 
justifiable than some recruitment. was 
pointed out that recruitment policy should 
concentrate men with good possibilities 
continuing interest and membership. 
This would not only economic good 
sense, but would result higher level 
participation and activity the gen- 
eral membership. All Section 
pressed desire receive copies the 
meeting programs other Sections they 
could study format well 
content. Some time was devoted the 
Headquarters, availability aids 
and services Section Officers 
new mechanical facilities Madison for 
membership list breakdowns different 
categories. Out these discussions came 
three resolutions follows: 


Moved: That arrangements made for 
the forwarding Section Meeting 
gram announcements and Section Member 
Newsletters officers all Sec- 
tions, either the inclusion the Sec- 
tion Officers’ Newsletter mailing list with 
Section program and Section Member 
Newsletter mailings handled the Mad- 
office and/or appending this list 
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Allan reads the. report the Section Chairmen the 
Section Officers-Executive Board luncheon. 


mailing lists requested Sections 
which handle their own program and Sec- 
tion Newsletter mailings. 

Seconded and approved without dissent. 


Moved: That the frequency routine 
distribution membership lists 
tion Officers limited four times 
year and that high level accuracy 
encouraged the preparation these lists. 

Seconded and approved without dissent. 


Moved: stimulate high degree 
Section Officer interest 
request the F.P.R.S. Headquarters office 
supply each new Section Officer with kit 
Section Officers aids (literature) with 
personal letter recognizing his election 
soon possible after receiving notice 
his election. this way the Section 
sized and the support and interest his 
work the National Office will 
evident. 

Seconded and approved without dissent. 


recent communication from the Mad- 
ison office the Sections’ Treasurers 
the effect that the Section funds retained 
account the Headquarters for purposes 
accruing interest, unless specifically 
quested the Sections, was discussed 
some length. The group seemed have 
obpjection policy for achieving some 
income which might otherwise 
However, was mentioned that seem- 
ingly adequate explanation 
dure had been furnished. 
lowed: 

Moved: requested that the Execu- 
tive Board investigate the deferment 
payment Sectional portion annual 
dues with view placing these payments 
regular quarterly basis. This 
matter procedure clarification. 

Seconded and passed. (One dissenting 
vote) 

proposal require appointment 
Sectional Representative each Subject- 
Matter Division function within each 
Section, emanating from the Executive 
Board, received considerable attention, In- 
formation was sought status this 
proposal and its purpose. The idea that 
should avoid developing policy servic- 
ing requests for technical advice 
dustry this manner was expressed. The 
need for this feature Section organiza- 
tion was questioned. motion was formed: 


Moved: request from the Executive 
Board clarification the activity 
carried out the proposed technical advi- 
sory representatives within Sections. 


Seconded and approved without dissent. 


final resolution pertaining the cur- 
rent meeting arrangements was drawn up. 
was agreed that meeting facilities 
Montreal seem highly satisfactory and the 
following motion constructive na- 
ture. The Section Officers did not see the 
advantage the procedure followed, since 
addition advance registration. 


Moved: inform the Executive Board 
that oppose the policy single 
registration fee, without regard atten- 
dance wives. 


Seconded and passed with 


There were further motions. 
which might adopted within Sections 
furnish financial aid enable some 
members and student members attend 
National Meetings for the purpose pre- 
senting papers was discussed. was sug- 
gested that this matter carried back 
the individual Sections for exploration. 


was also suggested that appropriate 
news items submitted the National 
Headquarters for inclusion the Section 
and Division Officers’ Newsletter. was 
recommended that ideas and experiences 
relative improvement Section Meeting 
activities and membership development 
would especially valuable. 


Members attendance were: 


Victor Clausen—Northern California 
Section (V. Ch.), William Francis— 
Pacific Section (Ch.), Don 
Burnet—Pacific Northwest Section (Sec.), 
Ralph Peter—Southeast Section (Ch.), 
Brooks 
(Ch.), Hereford Lakes 
Section (Tr.), Carl Johnson—Great Lakes 
Section (—), Robert Hoyle—Inland 
Empire Section (Ch.), William Hop- 
kins—Mid-South Section (Tr.), Dale 
Turner—Mid-South Section (V. Ch.), 
DeGrace—Eastern Canadian Section (Ch.) 
and Wayne Meek—Upper Mississippi 
Valley (Ch.) 


The meeting was adjourned 10:45 


A.M. 
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FPRS members and their wives greet The Wood Award winners, William McKenzie and Robert Kellogg 
friends the Host Reception sponsored (front) line with their judges and faculty sponsors, Back row, 
the Eastern Canadian Section. left right: Franz, Everett Ellis, Preston, and Eric Ellwood. 


Highlights Business and 


Registrants from the Great Lakes, Midwest, 
and Upper Mississippi Valley Sections are 
joined the Official Banquet Vice-Presi- 
dent Veazey (center). 


Membership Chairman Veazey gives the first place Membership Award Dickinson, 
who accepting for the Pacific Southwest Section. Holding their awards are Brooks Apple- 
gate, Great Lakes, and Clausen, Northern California, whose sections tied for third place. 
Second place was awarded the Mid-South Section. 


Honored speaker, Dr. Stamm, gave 
this year’s Honorarium Lecture, sponsored 
the Midwest Section. His subject was ‘‘Funda- 
mentals Moisture Movement Wood." 


Hogren, executive vice-president William McKenzie, University Michigan 

Convention delegates crowd front the Wood Working Digest, announnced right, beams receives the Eleventh 

registration booth, while registration crew the annual Hitchcock Research grant, $500 nual Wood Award from Koellisch, edito 

members answer questions, type badges and award given annually recepient and manager Wood and Wood Product 
make lists. selected the Society. Magazine. 
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Smith and friend seem 


Fashion designer, Raoul-Jean Foure conducted enjoying the Bunyan Cocktail Hour. 


fashion show the Ladies Luncheon. 


the 1960 National Meeting 


d 


view members and guests the Official Luncheon, held the Marquette 
and Jolliet Rooms the Hotel Queen Elizabeth. 


"he present president and the past president talk business during New York State College Forestry, 
the FPRS Host Reception. 
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Syracuse held reunion dinner. 
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THE TAYLOR 

AUTOMATIC 

CONVEYOR 

TYPE GLUE 

APPLICATOR 
For edge gluing and 
laminating. Uni- 
formly coats large 
quantities stock 
for the fastest glu- 
ing operations. Sup- 
plied many sizes 
for Hot Cold 
glues. 


THE TAYLOR 
POWER DRIVE 


Revolves any cater- 
pillar clamp carrier. 
Air powered and 
very simple design. 
Duplicates hand op- 
eration 
mum operator fa- 
tigue. 


THE TAYLOR PANEL-MINT 

Batch Type Edge Gluing Press. For wood 
production. Air-operated and 
simple design assures minimum maintenance 
Combined with automatic reversing 
spreader permits low cost gluing one 
alone. 


THE TAYLOR CLAMP CARRIER 
Endless conveyorized storage clamped pan- 
els 20' long wide thick. Almost 
completely foolproof; time proven machine 
for edge gluing and laminating. Uses any 
type glue. Very versatile for small large 


production. Built many sizes. 
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used more 


the World’s Fines 


THE TAYLOR PANEL-FLO 
Continuous feed steam-heated edge gluing 
Press. Any width panel length thick. 
Unmatched for output. Trouble free contin- 
vous production 4000 ft. per hour. 
Panel size and thickness changes require min- 
imum set-up time. for high pro- 
duction conveyorized gluing operations. 


THE TAYLOR AUTOMATIC 
PANEL SIZING SAW 
Attaches Panel-Flo au- 
tomatically size continuously 
glued boards Panel width. 
Eliminates labor and lumber 

waste. 


THE TAYLOR MIX MIZER 
Automatically proportions 
and mixes urea resin glue. 
Uses liquid urea and powder- 
catalyst mix desired 
gallons per hour and auto- 


matically THE TAYLOR BATCH PRESS FOR LONG 
termined level glue pot. LENGTHS 

For edge gluing laminating long lumber 
one cycle. Glues wide and 
thick. Air operated and steam heated. 
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Why the strongest molded-wood articles 
often have Durez resins them 


but crack! When you see molded- 
wood product that’s extra strong, you can pretty 
sure it’s bonded with phenolic resin. 

Because phenolics give strength and du- 
rability few other resins can. That’s important 
point consider—whether you’re making croquet 
balls, toilet seats, core stock. 

Low moisture absorption and heat resistance are 
two additional good reasons for thinking about 
phenolic. moisture and heat are warping the 
quality your product, switch stable phenolic 
resins may the answer. 

you’re like great many phenolic users, you’ll 
specify Durez phenolic. You’ll find you can count 
uniformity, drum drum and month month 
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—because Durez makes its own raw materials 
can control quality tightly. 

You’ll avoid many processing headaches 
ing advantage Durez technical help. bri 
years resin development and molding app! 
tion into your plant without penny extra 
you’d like more information Durez resins ‘or 
bonding wood particles, just drop note. 
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CHEMICALS 
HOOKER CHEMICAL CORPORATION 
i 
OCTOBER, 196 


oberts, chairman; Ruffin. 


Session Packaging: Kurtenacker; Karl Bollerslev, 
chairman; Gilhooley; Albert Kner. 


Officers, John Lutz and Harold Evans, past officers the Veneer 


and Plywood Division, discuss the new organization subject matter 
divisions. 
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Session XVI, Quality Control: Hansen; Jackson; 


Stillinger, chairman; Borden; Gilbert Tardif; Smith 
recorder. 


Session IX, Glues and Gluing Blomquist; 


Bemis; George French; 


Session Lumber Manufacturing: 
Rook; Doyle; Paul Heller, 


Mater, chairman; Jenkins; 
recorder. 


Technical Sessi Meeti 
Session XV, Wood Composition Board back row; Goyder; 
i 
4 


for time 
and money saving 
production 


Columbia Hot Plate, Cold 
Laminating and High 
Frequency Presses incor- 
porate modern, proven 
features which assure 
production output, qual- 
ity and efficiency with 
trouble-free performance. 
Their industry-wide ac- 
ceptance the result 
many years experience 
design and manufac- 
ture presses. 
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VENEER 


*HARDBOARD 


PANELS 


*LAMINATED PLASTIC 


pick 
TIME-PROVED 
INDUSTRY-APPROVED 


utilize labor 


cold lam 


For detailed COLUMBIA literature, write: 


The LODGE SHIPLEY Company 


3063 Colerain Ave., Cincinnati 25, Ohio 
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PRESS 
and money. Rigid design, 
economy installation 
‘most advanced 
ment. Available 
and de-load nodels 
Request Bulletin HP-400. 


VARIOUS 
WOOD PRODUCTS, 
VENEERS 
FIBRE BOARDS 


Line Gas Fired Coe 
Fibreboard Dryer 


Wet end section, 
line, ft. roll Model 
Coe Veneer Dryer. 


Industry Depends 
Principally Upon 


DRYERS 


Since the first Coe continuous dryer Coe Dryers are conservatively rated and 
was built and sold 1902 the design, sold guaranteed performance basis. 
construction and efficiency these ma- Almost without exception, performance 
chines have been consistently improved. has exceeded the guarantee. 


Machines are now available various Our engineering and research depart- 
types and sizes for drying fibreboard ments are always willing and anxious 
and veneer for many purposes including cooperate the development drying 
plywood. 


processes for new wood products. 


The COE MANUFACTURING CO. 


PAINESVILLE, OHIO 
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Deforestation and 
Wood Utilization 


have never been easy coordinate but Hardboard manufacturers 
are closing the gap. Low cost Hardboard production now 
reality which economical Drying plays most important role. 


With background years’ experience Drying wide 


Dryers. BUTTNER presents the 


BUTINER JET DRYER 


(Federal German and Foreign Patents) 


completely new design for wood chips, sawdust, wood fibers, 
bagasse and similar products. More than BUTTNER JET 
DRYERS have been installed within the past two years. The 
economy and reliability the BUTTNER JET 
revealed the following performance data: 


Capacities 


Various sizes up to 66 tons per hour accord- 
ing initial moisture content and heating 
method 


Water Evaporation 


tons per hour according initial 
moisture content and heating method 


desired 


Final Moisture 


Heat Requirements 1450 1630 BTU per pound water 
evaporated 


Method of Heating Steam, hot water, combustion gases, or 
combination oil and waste wood fines, 


Controls 


Fully automatic 


Special Advantages Quick adjustability variable initial 
moistures 


Outdoor installation desired 


Lowest operating and maintenance costs 


For further information write for Bulletin 1OSOE 


variety materials for the process industries all types 


Beattie. 


Session XVII, Wood Drying: Preston; Millett, chairman; 


Simons. 


Session XIV, Industry-Education. Jorgensen, recorder; George 
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The greater your production ... 
The greater the saving 


THESE MACHINES have capacity equal two three swing, 
straight line roller carriage cut-off saws—depending the 
condition the stock. They are particularly efficient wherever 
short lengths are cut from long boards quantity production. Two 
saws, mounted opposite from each other revolving yoke, make 
alternate cuts. Each saw disappears beneath the table cuts. 
The operator never has wait for the saw return the back 
position, the case with ordinary reciprocating type 
machine. The stop lever the operator’s left hand leaves the right 
hand free handle the stock. Available two models: No. 477, 
17" wide. No. 478, wide. 


COMBINATION UNIT 


Automatic cut-off saw, gang rip 
saw and automatic hopper feed 
for gang rip saw. The stock leav- 
ing the cut-off saw drops onto 
the bed the automatic feeder. 
This turn feeds into the rip 
saw the off bearer 
the cut-off saw and feeder 
the gang rip saw. Note the sav- 
ing two men this operation. 
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AUTOMATIC CUT-OFF SAWS 


Ideal for any production cross- 
cutting operation. 


Fewer machines save floor space, 
power, labor 


Includes new retracting stock 
support 
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For bulletin No. 477, inquire 
your company letterhead to: 
4401 LYNDALE MINNEAPOLIS 12, MINNESOTA 


Columbia Engineering Co. 
Consulting Engineers—Specialists 


PARTICLE BOARD 


HARDBOARD 


875 Broadway 585 19th Ave. 


Vancouver, Eugene, Ore. 


FOR SALE FOR PENNIES 


4-FT., 6-FT. and 8-FT. new and used stacking 
sticks. 


Please phone wire orders. 


GAIENNIE WHOLESALE LUMBER 
INC. 


SHREVEPORT, LOUISIANA 


CONSISTENTLY ACCURATE 


CARBIDE TIPPED SAWS! 


Carbide tipped saws are not side line with Meyers—it’s 
our specialty. Each carbide tip has extra fine grit, dia- 
mond honed, lapped edge for razor keen sharpness for 
smooth cuts for long life. Fine saw-steel blanks are 
engineered for carbide tipping give you that extra per- 
formance extra cost. 


MEYCO MAINLINE: extra quality, low cost, standard line 
saws, 16” diameters, with the famous grind 
(alternating double bevel and raker teeth) low, low prices. 


MEYCO CUSTOM LINE: Finest quality carbide tipped saws 
designed meet specifications required solve YOUR special 
problems. Enjoy the 


than ordinary carbide 
tipped blades. Write for 
Bulletin No. 29. 


be 
W.F. MEYERS CO., Inc. 


BEDFORD, INDIANA 
famous name 
precision since 1888 


FLAKE BOARD 


SPECIALIZE MAKING 


corder; Wayne Lewis; James Roberts; Johnson; and James 
Hamilton. 


The steering committee the new Wood Composition Board Division 
poses during their formative meeting: Roberts, retiring chairman; 
Wayne Lewis, vice chairman-elect; Yan, Kjell Stordalen; James 
Hamilton; and Miller. 


Session Chemical Utilization Claire Canty, recorder; 


Linkhart; Burton Wilner; Lane; Joseph Shulman; Perry, Jr. 
chairman. 
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for Engineers 


The “rule thumb” methods the inexperi- 
design, fabrication, and installation firm—which 
will you select for your dust control problems? 


Kirk and Blum offers you... 


ENGINEERING—a staff qualified engineers with 
proven ability solve your dust control problems. 


research full scale equip- 
ment, develop the most efficient systems. 


EXPERIENCE—over years dust control service 
the woodworking industry. 


Every Kirk Blum installation based complete 
service: Design Fabrication Installation, backed 
B’s acceptance One Undivided Responsibility for the 

system assure your satisfaction. 


your dust control problem consult Kirk and Blum, 
craftsmen dust control for the woodworking industry, 
where fine craftsmanship appreciated. The Kirk Blum 
Manufacturing Company, 3231 Forrer St., Cincinnati Ohio. 


KIRK DUST CONTROL 


SYSTEMS 


— 
= 
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planes both sides warped stock smooth 
and parallel the same time! 


one pass the Straitoplane takes raw stock 
out-of-wind and planes both sides smooth and parallel 
does the work facing planer and single sur- 
facer. planes out much inch each side 
speeds feet minute. The bottom side face 
jointed, and the top side planed smooth the desired 
thickness. 


The Straitoplane will plane warped straight stock 
simultaneously both sides inches wide, and 
from inches thick. planes both sides pieces 
short inches when fed continuously, short 
inches when fed singly. 


Write today for complete information. 


Before Straitoplaning 


GRAND RAPIDS MICHIGAN 


ELIMINATES SPLITTING SAVES LUMBER 


OLIVER MACHINERY COMPANY 


PLYWOOD 
Made specification 


High-Frequency bonding 
low cost forms 


Tell your problem 
we'll solve your specifications. 
manufacture unusual 
plywood shapes for applications 
ranging from church pews 
water skis table legs torpedo 
cradles. Our high-frequency 
presses mass-produce curved parts 
fast and lower cost than 
other methods, and with greater 
have over 200 

stock dies available for stock 
shapes. Write, wire phone 

tor quotations and complete 
engineering service. 


Monroe Avenue, N.W., Grand Rapids Michigan 


DELMHORST 
MOISTURE 
DETECTORS 


For Every 
Moisture Test 
Wood 


MODEL RC-1: Long moisture range 6-65%. Tests 
low hot lumber. Direct reading. ACCURATE: 
Self-calibrating circuit compensates for change battery 
voltage. For use kiln operation, manufacture furni- 
ture and precision wood parts. 


MODEL G-2: Practical moisture range COM- 
PACT: Size camera—easily carried with neck strap 
—recommended where utmost portability 
RUGGED: Housed durable aluminum case. 


ELECTRODES: Used interchangeably with either meter. 
ADAPTABLE: Can used measure moisture all 
kinds wood from veneers heavy timber. 


KIL-MO-TROL: Complete system. Measures lumber 
moisture content without entering kiln, without kiln 
shutdown. 


DELMHORST INSTRUMENT 


619 Cedar Street 


Boonton, New Jersey 


OCTOBER, 196 
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WHEN Solid Fiberesin* offers unique advantage complete solid 


which affords you complete fteedom your thoughts and ideas. The solid Fiberesin 


TALK SIGN panels are simply cut the 


shape desired 
YOUR LANGUAGE resin offers you wide range 


thicknesses meet either aesthetic 
structural requirements. Solid Fiberesin solid plastic with beautiful, flat, satiny surface that reflects 


only good taste, yet has exceptional resistance wear and tear. Solid Fiberesin offers you practically un- 
limited choice wood grains, patterns, colors, designs, and special surface effects even antique white 
Provincial. Many leading furniture manufacturers and designers use solid Fiberesin because furniture built 
with solid Fiberesin can produced more profitably and quickly, does not require drastic changes pro- 
duction methods, and offers much more quality and satisfaction the ultimate user. Whether you are 
thinking fine household institutional furniture just suggest you consider solid 
Fiberesin, the solid plastic panel that speaks your language. 


4 


DEVELOPED AND PIONEERED 


OCONOMOWOC, WISCONSIN 
meets exceeds all pertinent com- 
ercial standards for melamine high pressure 
laminates. Fiberesin meets all speci- 
cations and requirements Federal Speci- 
cation (GSA-FSS) Type 


course it’s Fiberesin 
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Cover lifts for easy access 
hydraulic system for easy 
setting. 


Control station with 
graphic panel and 
centralized controls for 
regulating grinding 

pressure. 


SERVICE and CAPACITY 


The L-36 ASPLUND Defibrator operates with maximum 
steam pressure 180 psi, and used principally for pro- 
ducing fiber for hardboard, insulating board, and roofing 
felt. conservatively rated tons hardboard fiber 
per day. also used for semi-chemical pulping and 
asphalt dispersion with capacity 150 tons per day. 
The size the Defibrator motor either case between 
400-600 HP. 


CONSTRUCTION 


Solidly built for continuous heavy duty service, with double 
acting thrust bearings and one radial bearing, all lubri- 
cated through circulating oil system means pump- 
ing unit with safety controls. Two 36” discs, one rotary and 
one stationary have replaceable segments; segment 
holders, housing, and top cover are all stainless steel. The 
shaft the main stuffing box protected from wear 
stellited sleeve. 
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Close control grade and uniformity pulp 
Precise adjustments easily made with hydraulic controls 
service with low maintenance 


Top section housing can 
removed for replacement 
grinding segments without 

disturbing piping. 


TYPE L-36 
ASPLUND DEFIBRATOR 


RELATED EQUIPMENT 


Rotary feeders, screw feeders, and digester units are avail- 
able for use with existing equipment, coordinated for use 
with the L-36 ASPLUND Defibrator. Size feeders and 
digester units depends the type process, the volume 
handled, and the capacity required. 


FACTS and FIGURES 


When you are planning add pulping facilities 
modernize, will glad work with you detail 
toward layout and equipment best suited 


AMERICAN DEFIBRATOR, inc. 


OCTOBER, 


Session Wood Preservation: Huber (standing); Bescher, 
chairman; Hatfield, recorder. 


Session Glues and Gluing, and Veneers and Plywood; North- 
cott, recorder; Sullivan; Herstrom; .Bryant, chairman; 


Logging Division officers, Ericksen, past chairman; Doyle, 
chairman; and George Stenzel, secretary, review the activities. 


PAUL WATTS, 


Distributors and Sales Engineers Forest Products 


Co-Chairmen Don Lubeck and Ralph Bescher (third and fourth from 
left, front row), discuss the organization the newly-formed Treat- 
ments and Coatings Division with some their members. 


Furniture Dimension—Cut Shook— 
Pallets—Lumber 


304 Keith Building MAin 


Cincinnati Ohio 


For SPECIALIZED Inspection 


Inspection cross ties, lumber, piling, poles, cross- 
arms, and other timber products. 

Inspection the preservative treatment these timber 
products. 

Analyses wood preservatives. 

Consultation and Specification Writing. 


Our years experience your safeguard. 


Williams Inspection Co., Inc. 
Main Office and Laboratories: Mobile, Ala. 


New York St. Louis Portland 
ESTABLISHED 1921—MEMBER A.C.I.I. 


Inspectors Stationed Throughout United States. 


Session Merchandising: Smith, recorder; Edgett; 
William Lloyd, chairman. Beattie. 
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ROOT 


BORING MACHINES 


Style MULTIPLE BORER—General purpose 
borer with reserve power for heavy boring. 
Universal spindles provide unlimited set-ups for 
straight staggered boring. Specs: Crossline 
spindle adj. 12”; built 4’, 5’, length 
capacities; table stroke adj. 16”; mini- 
mum spindle centers 13/16”, 1-1/2”. 
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Style CFH MULTIPLE BORER—Type with spindles feeding 
stock. Features hydraulic cylinder feed both ends. Feed 
can started, stopped reversed any point feed 
return stroke. Specs: Crossline spindle adj. 14”; boring 
spindle stroke adj. 12”; table 14” vertically adj. 


Widely used for all types wood boring operations, also 
available, with adaptations, for drilling plastics, composition 
materials and light metals—proved through the years 
rugged, efficient and dependable for high productivity with 
minimum maintenance. Shown here are only few our com- 
plete line Borers. Send dimensioned sketches actual 


Style C311 MULTIPLE BORER—Medium size 
gang borer with features same large 
machine, popular for parlor frames, chairs, 
tables and general purpose furniture boring. 
Specs: Crossline spindle adj. 10”; Max. boring 
length 6”; table stroke adj. 14”. 
Style C311-S2 same with 17” crossline spindle 
spread. 


samples boring jobs for recommendations—no obligation. 


Style CCXH DOUBLE COLUMN BORER—Available with 
boring lengths from 10’ 24’, with 22” crossline 
spindle adjustment, bores holes one stroke. 
Can furnished with divided table operate 
single unit two smaller, independent borers. Style 
CCH available with 12” crossline spindle adj. 


Co. yori 


Style CXH MULTIPLE shafts 
two rows spindles, boring more holes ove 
greater widths. Used for panels, 
frames, etc. Universal spindles for straight 
offset boring close extended centers. Specs 
Crossline spindle adj. 22”; built 4’, and 
length capacities; table stroke adj. 16”. 


OCTOBER, 196 


fhe Division Officers discuss the new division organization the 
Division Officers Executive Board Luncheon. 


Blomquist gives his report the combined business meeting the 
Glues and Gluing and Veneer and Plywood Divisions. 


Constitutional Amendment Legalizes Divisions 


THE HISTORIC ACHIEVE- 

MENTS the 14th National 
Meeting the Forest Products Re- 
search Society Montreal was 
bring climax the several years 
plans and action directed toward full 
incorporation the 
divisions the Society’s Constitution. 


Article 


the annual business meeting, 
held June the Marquette and 
Jolliet Rooms the Queen Elizabeth 
Hotel, Allegretti, Chairman 
the Constitution and Laws Com- 


moved that the Constitution 


amended adding Article pro- 
vide for legal recognition the sub- 
ject-matter division. The motion was 
seconded and passed majority vote 
the record 200-plus voting mem- 
bers the meeting. 

This floor action was confirmed 
majority vote the entire member- 
ship through mail ballot Septem- 
ber. 


Division Review Committee 


Prior the Montreal Meeting, the 
Executive Board had appointed 
Division Review Committee 
ing Fleischer, Arthur Mus- 
chler, Preston, Donald Saun- 
ders, Berry, and Charles Kreider. 

facilitate the work the Com- 
mittee, Messrs. Fleischer, Muschler, 
and Preston were appointed sub- 
committee attempt set forth 
new Division structure that would 
cover present and future subject matter 
interests, 

The report his sub-committee, 
vhich was adopted with some modi- 
ication the Committee, was based 
these factors: 


The major purpose the So- 
hange technical information. 

The membership represents the 
ntire industry with its associated edu- 
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cational, research and service units, 
and has heterogeneity interests. 

The has the responsibil- 
ity providing organization 
subject-matter divisions that 
commodate the interests each its 
present and future members. 


The committee felt that the prod- 
uct-oriented divisions 
grown unwieldy number and 
that additional groups were inevitable. 
They recommended, therefore, lim- 
ited number generic process-oriented 
divisions that would 
present and conceivable future inter- 
ests. Each these process divisions 
would consist sub-divisions that 
might might not product 
oriented. 

The full report this committee 
was presented Division Coordinator 
Donald Saunders the Annual Busi- 
ness Meeting, where the motion was 
made, seconded, and carried that the 
report accepted. 

The following lists divisions are 
those recommended the Committee, 
and approved, after certain, modifica- 
tions the Executive Board: 


Division Structure 


The Division structure finally 
adopted follows: 


Division Anatomy and Funda- 
mental Properties, covering such sub- 
jects wood structure, chemical 
properties, physical properties, and 
biological properties. 

Division Timber Production, cov- 
ering forestry, harvesting, transpor- 
tation, woods mechanization, and 
forest economics. 

Division Mechanical Conversion, 
covering sawing, veneer cutting, 
machining, sanding, 
zation (chipping, flaking, defiberat- 
ing, refining). 


Division Chemical Conversion, 
covering derived products, pulping, 
and modification. 

Division Particle and Fiber Proc- 
esses, covering particle board, flake- 
board, pulp and paper board, 
board, hardboard, molded products, 
and plastic laminates. 

Division Glues and Gluing Proc- 
esses, covering adhesives, plywood 
glue lam, sandwich construction, as- 
semblies, end and edge gluing. 
Division Treatments and Coat- 
ings, covering preservation, fire re- 
sistance, exterior finishing, interior 
finishing. 

Division Drying, covering kiln 
drying, air seasoning, veneer drying, 
special products (chips, particles, 
fibers), and 
ship. 

Division Engineering, covering 
mechanical properties, grades and 
grading, structural fastenings, en- 
gineered products (timber construc- 
tion, structural sandwiches, framed 
construction, others). 

Division 10: Production Manage- 
ment, covering materials handling, 
plant layout, 
work measurements, automation, and 
quality control. 

Division 11: Marketing, covering 
codes and legislation, product stand- 
ards, packaging, distribution, and 
promotion. 


Glues and Gluing Process 
Form Six Sub-Divisions 
Blomquist, Chairman, U.S. 
Forest Products Laboratory, Mad- 
ison, Wis. 
Nominating Committee 


The nominating committee com- 
posed Gill, Chrm., Clark, 
Marra, proposed the following 
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BOWATER BOARD COMPANY 


—new 160 million square feet per year, dry 
process hardboard plant relies Washington 
press and forming equipment. 


LOCATION: Catawba, South Carolina 
PLANT ENGINEERS: Bowater 
PRODUCT: Smooth-both-sides “Bowater board” 


WORKS The 5,274-ton, 20-opening, 56” 
simultaneous-closing Washington hot 
one the keys high production and efficient operatio 

the new Bowater plant—the largest dry-process harc 

board mill the 


The entire forming line equipment supplied 
Forming line in the Bowater plant is designed for daily production of 500,000 


compressor, (3) cutoff and trim saws, (4) press, (5) board separator and (6) caul off and trim saws, board separator and circulating ca: | 
conveyor system. 


conveyor system, all custom-engineered for the 
installation. This equipment was designed jointly 


water and Washington engineers, working together 
the time the new mill was the initial planning stages. 


Washington press equipment the choice many other 
outstanding producers hardboard, flakeboard, particie 
board and plywood. Combined capacity board planis 
using Washington equipment now over acres per day, 
half billion square feet per year. you are considering 
new board plant, cordially invite your earliest possible 
inquiry. Washington Iron Works, 1500 Sixth Ave. South, 
Seattle Washington. 


Five oscillating nozzles delivering selected fibers permit con- 
trolled thickness, composition and density in the felting process. 
Shaving and precompressing follow, in the Washington unit 
shown above, after which the mat is cut off, trimmed and con- 
veyed to the synchronized caul conveying system. 


A unique feature of the Bowater form... line is the 
Washington-built caul turntable shown at right. A 
combination of chain and belt conveyors makes the 
caul system fully automatic and continuous. Wash- 
ington cutoff and trim saws can be seen at the upper 
left. Photo on opposite page shows how boards are 
separated from the caul sheets after hot pressing by 
the Washington-built separator, using vacuum cups 
on a reciprocating carriage which operates while 
the cauls are moving. 
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Heart of the Bowater forming line is the 20-opening, 56” x 202” Washington hot press, above. The patented 
simultaneous-closing mechanism permits closing speed 530” per minute. The press operates 2-1/2 
minute cycle, producing 4’ x 16’ hardboard panels from 3/32” to 3/8” in thickness. 


WASHING 


WASHINGTON 


IRON WORKS 
and ACCESSORY EQUIPMENT 


HOT PLATE PRESSES PULP BALING PRESSES 
SPECIAL HYDRAULIC PRESSES AUTOMATIC LOADERS AND UNLOADERS 
COMPLETE BOARD FORMING LINE EQUIPMENT 


eattle 


Exclusive Sales Agent For Several Plants 


FURNITURE DIMENSION 


GLUED-UP DIMENSION TURNINGS 
SPECIALTY ITEMS 


Southern and northern hardwoods, wood parts 
and products all kinds representing over 
mills wide variety wood products. 


Over years experience both furniture and dimension 
your assurance competence and reliability. 


PRUDEN 


WOOD PRODUCTS COMPANY 


Box 606 FLORA, MISSISSIPPI 
OFFICES: Bank Flora 
OFFICE HOURS: 8:00 A.M. 5:00 P.M. CST 


Phones: after hours 


Manufacturers’ Representatives Serving The Furniture Producer 


Cascades Plywood 
Corporation 


Manufacturers Douglas fir ply- 
wood and Lebanite (smooth-two- 


sides hardboard) 


General office: Public Service Building, 
Portland, Oregon 


Plant at: Lebanon, Oregon 


The Original 


“DRY KILN DOOR CARRIER” 


Famous 
The World Over Since 


DOOR CARRIERS 


For Fast, 
One Man Operation 
Dry Kiln Doors 


Yes, one man can easily open 
seconds!—using Universal 
Door Carrier. And, good 
tight closures—every time— 
are assured automatic 
cam-action locks. 
more—your doors last 
longer, because the Carrier 
saves them from destructive 
bending, twisting, straining, 
and slamming. for 
durability the Universal 
equipment itself, some our 
first Kiln Door 
Carriers” are still regular 
use after half-century 
service. Let our factory 
representative give you full 
details—without obligation. 


OUR EXCLUSIVE LINE INCLUDES: 


The 
perfected original “Dry Kiln Door 
The best, insulated 
all-metal kiln doors ever built— 
bar none! (3} Genuine factory 
replacement parts. 


1117 CORNELL 


DOOR CARRIER, INC. 


Specialists Kiln Closure Equipment Since 
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NEWMAN MACHINE 
Greensboro Morth Carctina 


NEWMAN 
DIRECT MOTOR ORIVE 


OCTOBER, 
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AUTOMATION 


for the forest products 
industries 


PARTICLE BOARD conveyor con- 
trols and additive precision 
proportioning systems. 

PLYWOOD clipper control, press 

controls, glue level, auto- 

matic tray and tipple sys- 

tems, lathe drives. 


LUMBER resaw setworks, log 
measuring systems, me- 
chanical memory sorting 
systems. 


Automation increase 
production, permit most efficient 
use manpower, give you 
maximum recovery from the log 
with minimum expense 
and downtime. May show 
how can put automation 
work for you? 


and 
P.O. Box 3007, Eugene, co. 


NOW! Out Veneer ORTON 


TRAVELING BED FEED 
DISTINGUISHES OUR 


ORTON Type Heavy Duty, End. Bed Sgl. Surfacer. 
ORTON D-1, Cabinet, Endless Bed Single Surfacer. 
ORTON D-1, Gang Straight Edge Rip Saw. 


TWO NEW INSTRUMENTS, a precision angle indicator and horizontal opening 
indicator, eliminate ‘‘rule methods for setting the angle the 
knife and the horizontal opening between knife edge and nosebar veneer 
lathe or slicer. 
introducing these new tools for precision cutting veneers 
January, they have been ordered and put into use both soft- 
wood and hardwood veneer plants every section the U.S. and 
Canada British Columbia South Carolina, from California 
Ontario. 
recent meeting one producer observed, doesn't make any 
difference how experienced the operator, there comes time when 
gets into trouble for some reason other and just can't get 
has some standards such these instruments, they would 
him correct his 
these instruments, even novice can make accurate adjustments 
lathe slicer and cut good veneer consistently. 


th 


ORTON D-1, GANG STRAIGHT EDGE RIP SAW 


For literature and prices write: 


WISCONSIN FOUNDRY ORTON MACHINE CO. 


Established 1886 


FREMONT SAN FRANCISCO 


623 Main St. Madison, Wis. 
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slate officers for the year, 


1961: Chairman—R. Blomquist, 
USFP, Madison, Wisc.; 
Hemming, U.S. Plywood 
Corp., Brewster, 
George Meier, Haskelite Mfg. Corp., 
Grand Rapids, Mich. The above slate 
was voted for year time; Secre- 
tary casting unanimous ballot. 


Preparation the 
Annual 


Mr. Blomquist reported that felt 
that had this matter 
sonably good control and would fol- 
low current practice soliciting re- 
view gluing progress from selected 
members, and receiving contributions 
from Section Representatives 
Division Glues and Gluing, The 
broader the participation members 
the Division, providing new 
and novel items, the better will 
the future reviews. 


First Production, Quality, Economy 


BLACK BROTHERS 
EQUIPMENT 


for gluing, clamping, laminating 


GLUE SPREADERS 
The most complete line the 
world—for hot cold glues. 

GLUE MIXERS AND HEATERS 
Stationary and portable cold 
glue mixers. Glue heaters for 
steam, electric gas heat. 

COLD PRESSES 
Air-hose, electric, hand-power, 
hydraulic and rotary-type lam- 
inating presses. 
PRODUCTION CLAMPS 

Case clamps, clamp carriers, 
sash, frame and door clamps. 


THE BLACK BROTHERS INC. 
MENDOTA ILLINOIS 


Dr. Bryant distributed copies 
bibliography for the 
year 1959. will continue this serv- 
ice the Division next year, well 
start patent review glues. 

Chairman Blomquist checked with 
the present Veneer and Plywood Di- 
vision members, particularly those 
who joined the new Subdivision (b) 
below, make certain that this divi- 
sion covers matters glues that might 
pertinent them. 

Annual 
Review appeared the February 
1960 issue the Forest Products 
Journal along with 
bibliography. 


New Sub-Divisions new 
Division organization 


The subdivisions proposed the 
Committee recommending the new Di- 
vision organization included: 


Adhesives, Plywood, Glue 


Lam, Sandwich Construction, 
Assemblies, Edge and End Gluing. 


was generally conceded that 
groups were satisfactory, least for 
the present. motion was made, 
onded, and approved, that this 
Division classification above ac- 
cepted and that Chairman Blomquist 
authorized appoint Sub-Division 
Chairmen during the coming year 


IV. Louisville Program 1961 


Several suggestions were made 
the 1961 program. Possible papers 
“Factors Affecting Dimensional 
bility Glued Products” and 
nology Applying Overlays 
wood Similar we: 
discussed. motion was made, 
onded and approved, have 
the 1961 annual meeting Lou: 
ville, Chairman Blomquist request: 
that suggestions paper from 


Members present were: 


Yves Baillargeon, Reichhold Chemici 
Co., Canada Ltd., Toronto; Richard Gar 
ner, Koppers Co. Wood Pres. Div., 
ville, Ohio; White, Koppers 
Inc., Chemicals Dyestuffs Div., Pitt 
burgh, Pa.; Bryant, Univ. Was 
College Forestry, Seattle, Wash.; 
Trinkle, The Baldwin Piano Co., 
nati, Ohio; Robert Gill, Peter Cooper Co:- 
porations, Gowanda, Y.; Joe 
Plywood Fabricator Service, Chicago, 
Simmerling, Jamar Plywood 
Kirkland Lake, Ont.; Northcott, 
tawa, Ont.; Glennie, Dominion 
Electrohome, Kitchener, Ont.; Preus- 
ser, American Marietta Co., Seattle, 
Huber, Dow Chemical Company, 
Midland, Mich.; Richards, Auburn 
University, Auburn, Ala., Percival, 
Small Homes Council, University 
nois, Carbondale, Heeb, For- 
mica Corp., Cincinnati, Ohio; 
Stryker, Perkins Glue Co., Kitchener, 
Clark, Perkins Glue Co., Lans- 
dale, Sheldon Greene, Hammond 
Borden Chemical Company, New 
Gypsum Co., Chicago, Stryk 
Perkins Glue Co., Lansdale, Pa.; 
Hayward, Perkins Glue Co., High 
C.; Buss, Perkins Glue Co., 
chester, Vt.; Groah, Hardwo 
Plywood Institute, Arlington, Va.; 
Herrick, Rayonier Shelton, Was 
Booth, Borden Chemical Co., 
bridge, Y.; and Blomquist, 
Forest Products Lab., Madison, Wis. 


Drying Division Produce 
Film Wood Drying 


Forest Products Laboratories, 
tawa, Ontario. 
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News—Digest Subcommittee 


The News-Digest Subcommittee, 
with the U.S. Forest 
Laboratory has prepared and 

stributed total monthly is- 

since April 1953, according 
Ray The USFPL can 

longer continue this activity and 

was suggested that steps taken 

find other means financing, and 
meone else assume the respon- 
getting out future issues, 
ssibly experiment stations, for- 

products laboratories and dry 

clubs. 


Wood Drying Organization 

Subcommittee 

Chairman Conway reported 
there are now active dry kiln 
clubs the country, with wide vari- 
ation programs and holding meet- 
ings. keep the lists current, names 
new officers should sent Ray 
Rietz U.S.F.P.L. 


Wood-Moisture Subcommittee 


The subcommittee and the 
Forest Products Laboratory are de- 
veloping plans, which wil! com- 
patible for studying the moisture con- 
tent wood use. Plans the 
subcommittee define 
which include participation dry 
kiln clubs and similar organizations. 
was indicated that Forest Service 
plans for this study would soon im- 
plemented. Bethel Chairman. 


IV. Wood-Drying Film 

Chairman John Zerbe said that 
prepared, with estimated cost 
from $10,000 $15,000. 
port has been obtained, but sources 
funds are being investigated. 


Annual Status Wood Drying 
—Chairman, John McMillen 


the preparation the 1959 
report, John McMillen, Chairman 
said the subcommittee received and 
combined reports from Division 
members and others, including over- 
seas correspondents. 


VI. Dvision Organization 


Eric Ellwood reported the meet- 
ing Division Officers Advisory 
Committee and the effect which pro- 
posed amendments the constitu- 
would have the divisions. 
Under the new organization the Di- 
Wood Drying will now 
nown the “Drying 
divisions such Veneer and 
and Wood Composition 
ay, therefore, appropriate for the 
Division broaden scope 
cover chip, fiber and veneer 
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steering committee, with 
Preston Chairman was appointed 
study the effect the Division re- 
organization and make recommenda- 
tions (a) fields drying which 
the Division should cover, sub- 
ject matter break-down within the 
Division, and (c) operation the 
Division. 


VII. Election Officers 


Chairman—R. Millett, Dept. 
Northern Affairs, and National Re- 
sources, Forestry Branch, Ottawa, 
Canada; Vice-Chairman—E. Con- 
way, Lumber Drying Specialty Com- 


pany, Grand Rapids, Mich.; Past 


Chairman—E. Ellwood, University 
California, Richmond, Cal. 


Committee Chairmen appointed 
were: 


News-Digest—Harvey Smith, 
Pacific Southwest Forest and Range 


DUO-FAST AIR TACKERS 


Fast, effortless, efficient tack- 
ers for production work. 
various models. 


DUO-FAST HAMMER TACKERS 


Fastest, manual tacking meth- 
od. various models. 


ious models. 


NEW! BRAD GUN 


Sensational new tool drives 
brads 1” and 114" long, into 
the hardest materials, at 40 
to 80 pounds air pressure. 
Remarkably light, easily- 
handled, and recoil-free. You 
just flick the trigger; air 
does the rest. 


DUO-FAST AIR PLIER 


Light, easily portable air-driv- 
staplers. various models. 


DUO-FAST STRIKE TACKERS 


Two-hand tackers tor accurate 
placement staples. var- 


Experiment Station, Berkeley Cal.; 
Annual Status Report—Eric 
wood, University California Forest 
Products Laboratory, Richmond 
Cal.; Wood Drying Zerbe, 
National Lumber Manufacturers As- 
sociation, Washington D.C.; Wood 
Drying Organizations—E. Rasmus- 
sen, U.S. Forest Products Laboratory, 
Madison Wis.; Wood Moisture 
Content Survey—J. Bethel, Na- 
tional Science Foundation, Special 
Projects and Science Education Sec- 
tion, Washington 25, D.C. 


Timber Production Division 
Covers Forestry, Harvesting 
and Mechanization 

Doyle, Chairman, Canadian 
Forest Products Laboratories, De- 


partment Northern Affairs Nat- 
ural Resources, Ottawa, Ontario. 


DUO-FAST GUN TACKERS 


Great all-purpose hand tackers. 
various models. 


DUO-FAST BENCH MODELS 


Air-operated staplers tack- 
ers designed for bench-mount- 
ing. single multiple 
units. various models. 


Your Service... 


Duo-Fast offers complete line Staplers, 
Tackers, and Free Service Guarantee 
sales and service offices help you 
with your fastening problems. 


Write for complete Duo-Fast Story. 
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The meeting was called order 
June 1960, 3:40 p.m. 


Division Organization 


discussion the name the 
Division resulted agreement that 
Timber Harvesting most closely de- 
scribes the overall description the 
Division and the new name has been 
referred the National Committee. 


The various areas interest 
included under the Division were 
brought up. The question 
whether the broad term—forestry— 
should included was also discussed 
some length. Forestry Relations was 
suggested substitute for the For- 
estry sub-division. 

Mr. Doyle suggested that the prime 
concern the Division should 
give technical back-stopping 
Program Committee. was suggested 
that the following sub-divisions 
included for the present time: For- 
estry Relations, Harvesting, Transport- 
ation and Woods Mechanization. 


Election Officers 


Simmons, Chairman the 
Nominating Committee, presented 
report the Nominating Committee 
which proposed new slate officers 
for the Division, These were: 
Doyle, Head, Wood Utilization Sec- 
tion, Forest Products Laboratories 
Canada, Ottawa, Ontario, Canada, 
Chairman; Lehman, Chief, For- 
est Utilization Section, Division 
Forestry Relations, Forestry Investiga- 
tions Branch, Tennessee Valley Au- 
thority, Norris, Tennessee, Vice-Chair- 
man; and Associate 
Professor Forestry, University 
Missouri, School Forestry, Colum- 
bia, Missouri, Secretary. The slate was 
unanimously endorsed those at- 
tendance, and the Chairman was in- 
structed recommend its appointment 
the President the Society. 


1961 Meeting 


Mr. Ericksen turned the duties 
Chairman over -elected 


The Master 


Planing 


DOUBLE 


STANDARD FEATURES: 


The Whitney S-970 Double Surface Planer means Micro Feed Selector With Direct 


maximum production 


finest quality planing. 


Reading 


Whitney up-to-the-minute design and precision 
construction give you more economical operation Pressure Bars 


dependable performance. 


Buy Whitney 
tolerance and high speed production. 


. for smoother planing, closer 


Center Table And Bridge With Hardened 
High Speed Tool Steel Insert 


Pacing the woodworking industry for more 


than 120 years, Whitney design and superior con- 
struction are maintained throughout the complete 
with 


Whitney line. Build greater profits 
Whitney machines. 


Extra Bar For Lower Cutterhead 
Power Hoist For Adjusting Bed 


@ Inside Jointer For Bottom Head 


Builders The World’s Finest 


BAXTER WHITNEY SON, INC., 


GREENSBORO, N.C., U.S. 


Chairman, Doyle, who asked for 
suggestions for the next national meet- 
ing which will held Louisville, 
Kentucky. Corbett suggested 
paper rubber-tired hauling unit 
which presently being used the 
Crossett, Arkansas area. 
vert suggested paper log and 
grading. Lockard suggested 
paper logging systems—from 
stump the Another 
topic might consider forestry 
wood usage. Still another 
involves the experimental 
being conducted Idaho are 
where the soil unstable and 
suggested paper weight scalin 
Mr. Corbett suggested paper 
ging techniques which would 
reduce logging costs the timbere 
swamp areas the south. 


IV. Technical Divisions 


Mr. Doyle contact the 
Chairmen regarding representation 
the Technical Divisions insure 
resentation for each section, 


The meeting was adjourned 
p.m. 


Present were: 


Forest Service, Washington, C.; 
Keen, Pulp and Paper Research 
Company, Jacksonville, Florida; 
Simmons, Northeast Forest Experiment 
tion, Forest Service, Upper Dar! 
Pennsylvania; Paul Lane, Pacific 
west Forest and Range Experiment Station. 
Forest Service, Portland, Oregon: 
Wilbur Corbett, Corbett Lumber 
pany, Wilmington, North Carolina; 
Kraske, Company, 
Ltd., Vancouver, British Columbia; 
Calvert, Forest Products 
Canada, Ottawa, Ontario; Robert Law- 
rence, Department Economic 
ment, Augusta, Maine; Doyle, For- 
est Products Laboratories Canada, Ot- 
tawa, Ontario; George Stenzel, College 
Forestry, University Washington, 
Washington, and Erickson, 
Division Forest Utilization 
Pacific Southwest Forest 
tion, Berkeley, California, Chairman. 


m: 


Conversion Divisicn 


Combines Manufacturing 
Machining Groups 


Paul Heller, Chairman, Pac: 
Pine Co., New Westminist 
B.C. 


Division Organization 


Under the new organization, 
former Wood Machining Division 
the Lumber Manufacturing 
are combined form single 
chanical Conversion Division. 
sub-divisions were established— 


OCTOBER, 
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Manufacturing Sub Divi- 
ion and the Wood Machining Sub- 
will continue 
arry their former areas activi- 
The names the sub-divisions 
been taken under consideration 
the coming year and will open 
discussion and action next year 
ouisville. 


Election officers 


The 1960-61 officers for the Me- 
hanical Conversion Division elected 
Chairman—Paul Heller, Pacific 
‘ine Co., New Westminister, 
Secretary McMillin, Cen- 
cal Research Laboratory, American 
Foundry Co., Springdale, 
Wood Machining Sub-Division 
Ann Arbor, Mich.; Lumber 
Manufacturing Sub-Division Chair- 
man—J. Barrows, Jr., Barrows 
Manufacturing Co., Ahoskie, N.C. 

The two Sub-Division Chairmen 
will jointly responsible for next 
technical program. 


Wood Machining Abstracts 


report the activities the 
Wood Machining Abstracts Commit- 
tee for the 1959-1960 period was 
was made and carried continue the 
work this committee which con- 
sisted of: McMillin, 


man; Franz; Hoyle, Jr.; 
Perkins; and Leney. 

new committee chairman for the 
period will appointed. 
The Executive Secretary has been re- 
quested undertake the printing and 
distribution additional copies 
Machining Abstracts 
1959.” 


IV. Annual Report 


Milton Mater reported that the an- 
nual report the Lumber 
turing Sub-Division will prepared 
for publication the Forest Products 
Chairman Heller suggested 
that the activities the Annual Re- 
port Committee and the Wood Ma- 
chining Abstracts Committee con- 
tinued with eventual integration. 


ASTM Wood Machining 
Standard 


Mr. Hoyle reported that 
liciting the comments the old 
Wood Machining Division members 
the proposed “Tentative Methods 
Wood-Base had been dis- 
tributed and comments were 
ceived that date. 


VI. Standardization Committee 
The files and previous work the 
Committee Standardization saw 
and knife nomenclature will turned 
over Lutz, U.S. Forest Prod- 


Department 


SEE YOUR JAY BEE DISTRIBUTOR WRITE: 


SED 


ucts Laboratory, Madison, Wis. for 
further action. 


VII. Vote Appreciation 


vote appreciation extended 
the program chairmen the 
former Lumber Manufacturing Divi- 
sion and the Wood Machining Divi- 
sion who were responsible for the ex- 
tremely worthwhile technical programs 
these divisions. 

The resignation Dr. Lub- 
kin secretary the Wood Machin- 
ing Division regretfully accepted 
and thanks extended for his many 
worthwhile contributions during his 
association with the Forest Products 
Research Society. 

further vote thanks extended 
all committee recorders, presiding 
chairman, committee 
committee members for their many 
contributions during the 1959-1960 


Steering Committee 


The Steering Committee lists the 
Lumber Manufacturing Sub-Division 
and the Wood Machining Sub- 
Division will This com- 
mittee will notified changes 
the structure the organization and 
copies the 1960 minutes will 
forwarded. 


Those recorded present were: 
Brisson, Forano Ltd, Montreal; 


MODEL 
INDUSTRIAL 
HAMMERMILL 


Jay Bee’s world-renown 
hammermills can make 
more money for 
converting wood scraps 
and shavings into profit- 
able by-products, used 
every day for fuel, roof- 
ing materials, pressed 
board and other wood 
composition products. 


BERRY, INC. 


TYLER, TEXAS FRANKLIN, TENNESSEE 
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Berolzheimer, California Cedar Products 
Co., Stockton, Cal.; Hanssens, Disston 
Div., Porter Co., Philadelphia, Pa.; 
Carbondale, William McKenzie, Univ. 
Michigan, Ann Arbor, Mich.; 
Martin. Pacific Lumber Co., San Francisco, 
Cal.; Lenox, Williams Furn. 
Sumter, C.; Barrows, Jr., Barrows 
Mfg. Co., Ahoskie, C.; Norton, 
Norton Son, Gerat Valley, Y.; 
Franz, Univ. Michigan, Ann 
Arbor, McMillin, American 
Machine Foundry Co., Springdale, Conn.; 
Robert Hoyle, Jr., Potlatch Forests, 
Lewiston, Idaho; Paul Heller, Pacific Pine 
Co., Westminster, C.; and Milton 
Mater, Mater Engineering Co., Corvallis, 
Ore. 


Anatomy and Fundamental 
Properties Division Provide 
Forum For Basic Sciences 


Youngs, Chairman, U.S. For- 
est Products Laboratory, Madison, 
Wis. 


Election Officers 


the first step the organization 
the new Division Anatomy and 
Fundamental Properties, the following 
officers were elected direct such 
efforts during the present year: Chair- 
man, Robert Youngs, U.S. Forest 
Products Laboratory; Vice-Chairman, 


Alan Marra, University Michi- 
gan; Secretary, Michael Taras, 
Forest Experiment 
Station. 


II. Subdivisions 


formal subdivision was made, 
but anticipated that the Division 
will involved with basic work 
wood structure, chemical properties 
wood, physical properties wood, 
and biological properties wood. 
Also included the Division’s field 
interest will basic studies the 
mechanical properties wood. 


III. 1961 Meeting 


One technical sessions the 
Division will held the 1961 an- 
nual meeting the Society. 
mary selection the planning for 
technical sessions will careful se- 
lection papers with adequate time 
for presentation and discussion. de- 
cision the number technical 
sessions plan for will made when 
the types and numbers papers 
available can determined. 
recognized that the interests this 
Division will relate closely those 
many other Divisions, 
will made coordinate presenta- 
tions such way avoid dupli- 
cation coverage. 


IV. Annual Review 


Plans are under way for annual 
review progress the areas 
work covered the Division. Because 
the extremely broad scope these 
basic areas, will necessary limit 
the review contributions each 
area that may considered being 
fundamentally related wood 

This Division should able 
make real contribution FPRS 
drawing together 
forum for discussion work 
basic wood sciences. Every effort wi! 
gram that will provide for 
contribution this area. 


Particle And Fiber Processe 
Division Plans Papers 
For Louisville Meeting 


Mottet, Chairman, Intern: 
tional Paper Co., Long Bell Div 
sion, Longview, Wash. 


Election Officers 


Miller presented the non 
and Wayne Lewis, 
Haile seconded that the 
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closed and the nominees unani- 
mously elected. Motion passed. 


Division Organization 


Mr. Lewis presented summary 
the report the Committee Re- 
organization the Divisions. 
said that the Division would now 
called Particle and Fiber Products 
and would include such areas inter- 
est particle board (including flake- 
type board), pulp and paper board, 
fiberboard (insulating board and 
medium-density building fiberboard), 
hardboard, molded products, 
tic laminates. 


also pointed out that Division 
Mechanical Conversion, with 
area interest fractionization 
(chipping, flaking, defibrating, refin- 
ing), Division Drying Special Prod- 
ucts, with area interest chips, 
particles, and fibers, and other divi- 
sions had some interest members. 


Roberts added that the present 
time there was considerable activity 
the field molded products both 
from fiber and from particle and for 


the next year least, that kind 
material would included. 


1961 Meeting 


general floor discussion was held 
plans for the division’s technical 
program 1961. was generally 
agreed that two sessions would pre- 
ferred the maximum. Papers sug- 
gested covered the 
jects: requirements for particle board 
floor tiles; problems with floor tile 
over various underlayment materials; 
specifications and limiting values for 
particle board; survey European 
process molded shapes; advantages 


hardboard; and, panel 
new equipment for 


production all types particle and 
fiber products. 


IV. Preprints 


Hamilton brought the matter 
preprints for meetings. This year there 
was consideration for preprints 
national basis, but was rejected 
the Executive Board. Present plans 
are for ballot the membership be- 
the next national Ham- 
lton asked for show hands 
Division those who would like 
have preprints available the next 
meeting the Society and 
nost those attending desired them. 
Turner stated that could pre- 


‘ished. 


OREST PRODUCTS JOURNAL 


Annual Report 


Roberts discussed the plan had 
used this year for the annual report, 
that had sent out inquiries for 
information and received replies. 
said the same plan would used 
for this year’s report unless the mem- 
bership wanted something else. 


The meeting was attended by: Brooks 
Applegate, Co., Grand 
Rapids, Mich.; Bratt, Stanford Re- 
search Institute, Menlo Park, Cal.; 
Brooks, Emerite Corp., Jackson, Miss.; 
Brown, Dow Chemical Company, 
Midland, Mich.; Burnett, Wilson 
Co., Inc., Chicago, Buss, Perkins 
Glue Co., Rochester, Craig Campbell, 
Olin Mathieson, West Monroe, La.; 
Churchill, Va. Pulp Paper Co., 
Tyrone, Pa.; Clark, Perkins Glue 
Co., Lansdale, Pa; Clark, Va. 
Pulp Paper Co., Tyrone, Pa.; Wm. 


‘Dovege, Wabash Screen Door Co., Minne- 
apolis, Minn.; Ely, Oregon Lumber 
Co., Dee, Ore.; Foley, 6358 Dor- 
chester, Chicago, Haile, Rock 
Island Millwork Co., Rock Island, 
Allan Hauter, Allan Products Corp., Cin- 
cinnati, Ohio; Hughes, MacMillan- 
Bloedel and Powell River Vancouver, 
Sigurd Johnson, North Carolina 
Abitibi Power Paper, Toronto, Canada; 
Arno Lessheim, Hillenbrand Indus. Batev- 
ville, Ind.; Lewis, Forest Produtcs 
Laboratory, Madison, Wis.; Love, Love 
Wood Products, Diboll, Tex.; Max- 
well, Borden Chemical New York, 
N.Y.; Meek, Minnesota Ontario 
Paper Co., International Falls, 
Miller, Miller Hofft, Inc., Rich- 
mond, Va.; Eugene Nalywajko, Protexol 
Corp., Kenilworth, N.J.; Richard Nelson, 
American Marietta, Seattle, 
Va.; Olson, The Dow Chemical Co., 
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CHerry 6-3308 
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Midland, Mich.; Perez, Weyerhaeu- 
ser Co., Newark, N.J.; Rouse, 
Armstrong Cork Co., Lancaster, Pa.; 
Roberts, Consultant U.S. Gypsum 
Chicago, Stordalen, Wynnewood 
Products Co., Jacksonville, Tex.; 
Stryker, Perkins Glue Co., Kitchener, On- 
Sullivan, Washington Iron 
Works, Seattle, Wash.; 
Hombak Co., Bad Kreuznach, Germany; 
Syska, Research Division, Crossett 
Co., Crossett, Turner, Mason- 
ite Corp. Laboratory, St. Charles, 
Yan, Abitibi Power Paper Co., 
Sault Ste. Marie, Ont.; Ronald Young, 
Research Department, International Paper 
Co., Longview, Wash.; and Eustis, 
Abitibi Corp., Alpena, Mich. 


Chemical Conversion Division 
Plans Two Sessions for 1961 


Fifteen members the Chemical 
Conversion Division, formerly Chem- 
ical Utilization Division, attended the 
annual business meeting Montreal. 
The meeting was called order 
Fred Perry, the 
absence Chairman Dr. Pearl. 
The following summary the 
minutes that meeting. 


Election Officers 


The report the nominating com- 
mittee, Dr. Gregory, Chairman, 


was called for the first item 
business that the newly-elected offi- 
cers could preside this The 
following persons were nominated for 
the term office: Chair- 
man—Fred Perry; Vice-Chairman 
—Jerome Saeman; Secretary—F. 
Herrick. There being further nom- 
inations from the floor, the above 
officers were duly elected. 


II. Program Committee 


The Vice-Chairman the division 
acts the chairman the program 
committee. Mr, Perry reported that, 
with the help Mrs. Claire Canty, 
some organizations individuals 
had been contacted the quest for 
papers presented the 1960 
annual meeting. Six papers were ob- 
tained, were some leads for future 
presentations. The theme 
years’ technical sessions was: 
Chemical Approach the Utilization 


Annual Review 


Pearl, Chairman, was absent. 
The 1959 review appearing 
February issue the Forest Products 
Journal was acclaimed being out- 


standing, and the demand for reprints 
has again been very gratifying. was 
agreed that Drs. Pearl and Rowe 
asked continue this service during 
the current year, 


IV. Memorial Lecture 


was voted disband this com 
mittee, since the Executive Board 
the Society now 
idea. resolution approving 
present handling the memoria 
lecture and award the 
board was passed, with the hope tha 
this event will continued 
nual was also suggested tha 
the officers the division act 
scanning committee for candidates 
the memorial lecture, especially 
fields chemical conversion, and 
mit the names candidates 
Executive Board. 


News Release Committee 


The functions this committe 
were reviewed. was agreed that 
editorial staff the Journal 
fulfill most the original needs 
this area; however, there still 
opportunity emphasize outstandin, 
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work new discoveries via short news 
items for release either through the 
Journal press. 


Chemical Utilization Directory 
Committee 


Dr. Pearl, Chairman, was not pres- 
ent. Efforts compile list com- 
institutions actively engaged 
chemical conversion (utilization) 
esearch development have been 
argely unsuccessful, due reluctance 
vork along this line. was voted 
this committee from the activi- 
ies the division for the present. 


Division Organization 


ciety and changes division names 
and objectives were discussed. The 
new name “Chemical Conversion” for 
this division does not limit the scope 
interest developed during the 
past years division status under the 
old “Chemical name. 
general, the new divisions are 
divided into interest areas through 
process rather than product orientation. 
The general concept utilization may 
thus projected through many divi- 
planning for annual sec- 
tion meetings, would well 
look ahead with the idea develop- 
ing joint programs with other divisions 
whenever interests subject matter 
overlap. 


Technical Program 


the subject the technical pro- 
gram the annual meeting, Mr. 
Perry announced the new policy re- 
quiring each divisional program 
completely planned months ad- 
vance the meeting, with copies 
all papers the hands the program 
chairman this Considerable 
discussion followed, the feeling being 
that this early planning date could not 
met, being quite difficult get 
commitments for papers any case. 
The subject abstracts papers and 
preprints was also 
sively. was the general feeling 
the group that abstracts could 
long 400 words and include: 
presentation critical data, possibly 
ussion significant results; Con- 


xecutive board was passed, reading 
follows: The Chemical Conversion 
favors the publication com- 
abstracts all papers prior 
meeting. The abstract should con- 
significant results and summary 


data and conclusions drawn from the 
work, 

The Division opposes the distribu- 
tion preprints papers prior 
the oral presentation, favors, how- 
ever, the preparation preprints 
the discretion the authors, dis- 
tributed only following presentation 
the paper. 


IX. Regional Section Activities 


Mr. Perry, will appoint divisional 
teer may selected from interest 
lists that have been compiled past 
years. Members the division were 
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steel, and can skid-mounted for use 
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conveyor drives. 
fpm, infinitely variable. Exclusive 
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able. 


encouraged promote local 
tional programs along the theme 
ucts. Regional representatives might 
also aid the program chair- 
man lining papers for future 


1961 Meeting 


technical possibly 
the number papers per session 
or, most, Various aspects regard- 
ing the presentation papers were 
discussed. was suggested that pro- 
spective authors obtain available man- 
uals from Eastman Kodak 


The division will again sponsor 


BARKER 
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new rotor 
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preparation and general use visual 
aids, the objective being present 
data ideas visible and readily 
understandable Suggestions were 
also made oral presentation 
the case summary review papers 
versus specific specialized material. 
was concluded that this subject merits 
considerable study. 

The meeting was adjourned 3:45 

Members attending the meeting 
were: 


Corbett, Corbett Lbr. Co., Wilming- 
ton, C.; Doughty, West Virginia 
Pulp and Paper, Charleston, C.; 
Allan Hauter, Allan Products Co., Ora- 
dell, J.; Gregory, Weyerhaeuser, 
Forest Prod. Lab., Madison Wis.; 
Werkema, Dow Chemical Co., Midland, 
Mich.; Tokus Yokota, Forest Experiment 
Station, Meguro, Tokyo, Japan; Say- 
ward, Vt. Bur. Indus. Res., Norwich 
Technology, Washington State University, 
Pullman, Wash.; Everett Ellis, University 
Michigan, Ann Arbor, Mich.; Mitsugu 
Yoshimura, Yale School Forestry, New 
Haven, Conn.; Saeman, Forest 
Herrick, Rayonier Incorporated. Shelton, 
Wash.; and Perry, Arthur Little, 
Inc., Cambridge, Mass. 


Treatments Coatings Division 
Prepare and Paint Houses”’ 


The new Treatments and Coatings 
Division, combination the Wood 
Finishing and 
Divisions, plans survey industries 
both groups determine the best 
way the new division can serve both 
interests. 

was tentatively planned that the 
new division would have chairman 
and co-chairman, one man represent- 
ing the wood finishing interests and 
the other the preservative interests, 
and that each interest would also 
represented vice-chairman who 
would act program chairman. 

The division made tentative plans 
outline the 1961 program around 
the theme “How Prepare and Paint 
The program would demon- 
strate how wood preservatives can 
incorporated the building better 
homes, and would show the require- 
ments for the proper application 
exterior house paints. 

The following officers were selected 
for 1960-61: Donald 
chairman; Ralph co-chair- 
man; Clark vice-chairman 
—finishing; and Ira 
chairman—preservation. 
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Publications Committee members and guests discussing the Journal are, left right, Erie 
Ellwood, Smith, McKean, Locke, past chairman. Wellwood, and 


Syska. 


Annual Report the 
Publications Committee 


The major effort the Publica- 
tions Committee during the past 
year has been the preparation 
statement the Publication Policy 
the Society, which was published 
full. 


During the year the President ap- 
pointed Walton Smith, Regional 
Board Member, make study 
the Forest Products Journal. Part 
his assignment included working 
with the Publications Committee 
review the publication policy. 
statement has been prepared and 
approved the Publications Com- 
mittee. was submitted the 
Executive Board for their action 
with the recommendation pub- 
lished the Journal. 


During the past year progress was 
made the International Section 
called ““World Wide Forest Products 
Wellwood was ap- 
pointed International Editor. va- 
riety material now available for 
publication the Journal. Agree- 
ment was reached with the Commit- 
tee that only material prepared for 
the Journal the country origin 
would accepted for publication. 


West made survey for the 
Committee the type articles 
published the Journal during the 
year 1959. After reviewing this 
survey the Committee recommended 
again that the technical articles 
each issue remain the same but that 
increase the budget re- 
quested which may permit inclusion 


more semitechnical articles. Onc 
problem, course, remains which 
largely controls the type articles 
published. the source the 
articles which are primarily from 
National and Sectional 
However, sizeable number con- 
tributed papers, which are 
research papers, have been received 
during the past year. This number 
will increase the time between 
submission papers and the pub- 
lication time decreased. order 
make this possible the Commit- 
tee has recommended the Edito: 
that instruct the reviewers 
more critical the papers recom. 
mended for publication. 

The Committee, its meeting 
Montreal, recommended the publica- 
tion notes and short papers 
other recommendation was that 
booklet Write for 
revised during the coming year. 


Publications Committee 


Dr. Fleischer has been 
pointed Chairman the Publication 
Committee Society President 
Berry. Fleischer replaces 
Locke, who held the chairmar 
ship for several years. 

Other members the 

Retiring members the 
deserve vote thanks for 
rendered. Besides Dr. 
Chairman, they include: Wes 
Wangaard. 
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ITH MEMBERSHIP OVER 

4100 persons this Yearbook 

goes press, the national work 
Executive Board comprised four ofh- 
ers and six regional board members. The 
regional, and committee work 
governed more than 300 persons. 


Executive Officers 


President—R. Berry, Scott Lumber 
Inc., Burney, California. 

President-Elect—D. Saunders, Saun- 
iers Brothers, Westbrook, Maine. 

Veazey, The Ana- 
conda Company, Bonner, Montana. 

Past President—E. Harrar, School 
Forestry, Duke University, Durham, North 
Carolina. 

Executive Secretary—K. Huddleston, 
Forest Products Research Society, 417 North 
Walnut St., Madison Wisconsin. 


Regional Board Members 


North Central—A. Muschler, Edward 
Hines Lumber Company, 200 South Michi- 
gan Avenue, Chicago 

Southwest—F. Dickinson, Forest Prod- 
ucts Laboratory, 1301 South 46th Street, 
Richmond California. 

Southeast—Walton Smith, Southeast- 
ern Forest Experiment Station, P.O. Box 
2570, Asheville, North Carolina. 


Northeast—E. Anderson, Department 
Wood Products Engineering, State Uni- 
versity College Forestry, Syracuse 10, 
New York. 

Northwest—R. Seidl, Simpson Timber 
Company, 1010 White Building, Seattle 
Washington. 

South Central—J. Love, Love Wood 
Products Texas, Box 277, Diboll, Texas. 


Section Officers 


Carolina-Chesapeake 


Chairman—Robert Garrison, Garrison 
Machinery Company, Box 288, States- 
North Carolina. 

est Utilization Research, 
periment Station, Post Office Building, 
Asheville, North Carolina. 

Smith, Agricul- 
tural Extension Service, Box 5157, State 
College Station, Raleigh, North Carolina. 

Early, The Lilly Com- 
pany, High Point, North Carolina. 

Trustee—Joe Shuman, Darlington Ve- 
Company, Darlington, South Carolina. 

Trustee—E, Dargan, Dargan Lumber 
Manufacturing Co., Box 406, Con- 
vay, North Carolina. 


Trustee—Sam Freeman, 
‘ure Company, Drexel, North 


Trustee—Harold McGee, 622 Manhasset 
oad, Charlotte, North Carolina. 


PRODUCTS JOURNAL 


Trustee—Kenneth Redman, Redman As- 
sociates, High Point, North Carolina. 


Eastern Canadian 


Fowler, Plywood Man- 
ufacturers’ Association British Columbia, 
Goulbourn Avenue, Ottawa, Ontario, 
Canada. 

Products Laboratories Canada, Ottawa, 
Ontario, Canada. 

2nd Vice Chrm.—J. David Irwin, For- 
est Products Laboratories Canada, Ot- 
tawa, Ontario, Canada. 

Association, Goulbourn 
Avenue, Ottawa, Ontario, Canada. 

Trustee—G. Bell, Canadian Lumber- 
man’s Association, Goulbourn Avenue, 
Ottawa, Ontario, Canada. 

Trustee—Dr. Dorland, Director 
Research, Abitibi Power Paper Com- 
pany, Sault Ste. Marie, Ontario, Canada. 

Trustee—K. Elvidge, Vilas Furniture 
Company, Cowansville, Quebec, Canada. 

Trustee—R. Miller, International Ply- 
woods, Ltd., Gatineau, Quebec, 

Glennie, Deilcraft Furn- 
iture Division, Dominion Electrohome In- 
dustries, Kitchener, Ontario, Canada. 


Applies base coai 


and/or finish coat... 


cabinet doors 


other flat surfaces 


When comes coating flat surface, 
nothing can rival the roller method for 
speed, simplicity quality finish. All 
these advantages are provided full 
measure the Union Roller Coater, 
low-cost, space-saving unit designed for 
experimental and light-duty work. 

The applies paint, lacquer, wax, ad- 
hesives—any fluid substance—to any flat 
work assures perfect results every time, 
thanks precision control roll pressure 
and coating material feed. Offset rolls 
come 14”, 26”, 38” and 50” widths with 
openings adjustable from 4”. Quar- 
ter-horse motor provides feed rate 
fpm. Choice top, bottom double sur- 
face coating arrangement. Many optional 
features available for special needs. 

Write for folder giving details about 
the and the complete line Union 
Roller Coaters. Special problems will 
receive the prompt attention our engi- 
neering staff. 


902 North Detroit Street 


Pacific Northwest 


Chairman—W. Francis, 720 8th 
Street, Shelton, Washington. 

25th Avenue, Portland 12, Oregon. 

Secretary—Don Burnet, 
bach Corporation, 457 N.W. Fargo, Camas, 
Washington. 

Treasurer—R. Petterson, R.F.D. 
Box 466A, Gig Harbor, Washington. 

Trustee—A. Bonutto, Monsanto Chem- 
ical Company, 911 Western Avenue, Seat- 
tle, Washington. 

Trustee—E. Williston, Manager, 
Technical Center, Weyerhaeuser 
Longview, Washington. 

Trustee— Tom 
Street, N.E., Kirkland, Washington. 


Pacific Southwest 

Chairman—Olaf Anderson, Weber Show- 
case Fixture Company, P.O. Box 11065, 
Kearney Station, Los Angeles 11, California. 

Vice-Chairman—Curtis Hay, 2939 Ro- 
ble Drive, Los Angeles 41, California. 

Miller, Reichhold 
Chemicals, Inc., P.O. Box 22, Azusa, Cali- 
fornia. 

Trustee—Fred Card, 1616 Encino, Mon- 
rovia, California. 


Union Roller Coater with 14” rolls. 
Protective base panel not standard 
wider models. 


UNION-WALLACE-INDIANA 
MANUFACTURING GROUP 
DEVOTED PRODUCING 
THE HIGHEST QUALITY 
WOODWORKING MACHINES 
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Trustee—Bill Ripley, 16224 Rutherglen 
Dr., Whittier, California. 


Great Lakes 


Chairman—E. Brooks Applegate, 
Company, 714 Building 
Loan Building, Grand Rapids Michigan. 

Vice-Chairman—Norman Franz, Uni- 
versity Michigan, 3311 Dale View Drive, 
Ann Arbor, Michigan. 

Secretary—George Tasker, 20833 Travers 
Street, Chicago Heights, 

Treasurer—Derek Mitchell, 2211 Mack 
Avenue, Flint, Michigan. 

Trustee yrs.—Hereford Garland, Mich- 
igan College Mining 
Houston, Michigan. 


yrs. Ted Kindel Furniture 
Company, 100 Garden Street, S.E., Grand 
Rapids, Michigan. 

Trustee-1 Wylie, Depart- 
ment Forest Products, Michigan State 
University, East Lansing, Michigan. 

partment Forest Products, Michigan State 
University, East Lansing, Michigan. 


Inland Empire 


Chairman—Robert Hoyle, Potlatch For- 
ests, Inc., Lewiston, Idaho. 

Vice-Chairman—William Walker, 
Pacific Power Light Company, Public 
Service Building, Portland, Oregon. 

Howe, University 
Idaho, Moscow, Idaho. 


exact control 
blanking and finishing rough squares 


Blank out rounds high feed speeds and get best surface finish any 
wood with Hawker’s control cutter speeds and feeds. chatter, spin- 
ning twisting. Self-centering infeed guide plus horizontal and vertical 
outfeed rolls hold stock firmly during cutting! Easy adjustment gives mini- 
mum down time. Semi-automatic hopper feed for continuous high production. 

Perfectly balanced, match-ground knife sets are maintained using 


Hawker precision cutter knife grinder. 


Demonstrations arranged your plant—or let refer you cus- 
tomer near you. Write for manual the new Model 1000. The Hawker 
Manufacturing Division, East Dayton Tool Die Co., 1425 Keowee Street, 


Dayton Ohio. 


MACHINE TOOLS FOR WOODWORKING 


Trustee—H. Dix, The Anaconda Com- 
pany, Bonner, Montana. 

Trustee—C. Kreider, Brooks—Scan- 
lon, Inc., Bend Oregon. 

Jackson, Edward Hines 
Lumber Company, Hines, Oregon. 

Trustee—Robert Crowe, Missoula White 
Pine Sash, Missoula, Montana. 

Trustee—Frank Varseveld, Kootenay For- 
est Products, Nelson, B.C., Canada. 


Northeast 


Chairman—J. Allan Hauter, Allan Prod- 
ucts Company, Oradell, New Jersey. 

West, Head, 
Forestry .Department, College Agricul- 
ture, Rutgers University, New Brunswick, 
New Jersey. 

Pierce, Main Skewer 
Dowel Corporation, Farmington, Maine. 

Trustee—Dana Bergh, Bergh Lumber 
Corporation, Great Barrington, Massachu- 
setts. 

Trustee—Richard Jorgenson, 
vania State University, University Park. 
Pennsylvania. 

Delmhorst, Delm 
Company, 607 Ceda: 
Street, Boonton, New Jersey. 

Trustee—Fred Simmons, 
Forest Experiment Station, Upper Darby 
Pennsylvania. 

Trustee—Frederick Wangaard, 
University, New Haven, Connecticut. 

Trustee—Frank Parrish, Heywood 
Wakefield Company, Central Street, Gard- 
ner, Massachusetts. 

Chrm.—Robert Gill, Pete: 
Cooper Corporation, Gowanda, New York. 


Northern California 


Clausen, Simpson 
Redwood Company, Box 127, Arcata. 
California. 

angle Lumber Company, 264 Arlington 
Avenue, Kensington, California. 

Black, Union 
Lumber Company, Fort Bragg, California 

Trustee—Nicholas Poletika, Union 
Lumber Company, Fort Bragg, California 

Trustee—Harvey Smith, Pacific South 
west Forest Range Experiment Station 
Box 245, Berkeley, California. 


Ohio Valley 


man—Harold Cook, 1019 
Drive, Jeffersonville, Indiana. 

Jasper, Indiana. 

Trustee—William Seng, Jr., Fore 
Products Manufacturing Company, 
Box 68, Jasper, Indiana. 

Industries, Inc., Chillicothe, Ohio. 


Mid-South 


Chairman—R. McCrite, 1032 Marc 
Road, Memphis, Tenneessee. 
Vice-Chairman—H. Dale 
Briar Lane, Geneva, 


Turner, 
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Kay, 981 South 8th 
Street, Box 57, West Memphis, 
Arkansas. 


Trustee—Dr. William Hopkins, School 
Forestry, Louisiana State University, 
University Station, Baton Rouge, Louisiana. 

Trustee—Joe Denman, Diboll, Texas. 

Trustee—Edwin Wheeler, Oklahoma 
State University, Department Forestry, 
Stillwater, Oklahoma. 

Trustee—G. Twyman, 
Products Inc., Jackson, Mississippi. 

Russell, 


Drykiln Co., Box 124, Fordyce, 
Arkansas. 


Mid-West 


Chairman—Robert Archambeault 
National Casein Company, 2205 Douglas 
Street, Chicago, Illinois. 

Gullickson, 
Churchill Cabinet Company, 2119 Churchill 
Street, Chicago 47, 


Secretary—Roy Newstedt, The 
litzer Company, DeKalb, Illinois 

Treasurer—Kenneth Kimball, For- 
est Products Laboratory, Madison Wis- 
consin. 

Trustee—Dwight Bensend, Dept. 
Forestry, Iowa State University, Ames, 

Trustee—James Elf, 1223 North Race 
Avenue, Arlington Heights, 

Trustee—Don Lubeck, The Hammond 
Organ Company, 2915 North Western 
Avenue, Chicago 18, 

Wood Treating 
Chemical Company, 5137 Southwest Ave- 
nue, St. Louis 10, Missouri. 

Trustee—Jack Koellisch, Wood and 
Wood Products, Monroe Street, 
Chicago Illinois. 

Trustee—H. James Gill, Jr., Manager, 
Prod. Dev., Caradco, Inc., Dubuque, Iowa. 


Rocky Mountain 


Chairman—Robert Bader, 142 Broad- 
way, Denver Colorado. 

Vice-Chairman—H. 
School Forestry, Colorado State Univer- 
sity, Fort Collins, Colorado. 

Opsal, 621 Sky- 
line Drive, Fort Collins, Colorado. 

Trustee—Lincoln Mueller, Rocky 
Mountain Forest Range Experiment Sta- 
tion, Forest Building, Fort Collins, 
Colorado. 

Trustee—T. Schomburg, 1856 Colo- 
rado Boulevard, Denver, 20, Colorado. 


Southeastern 


Chairman—Ralph Peter, 
Research Center, School Forestry, Uni- 
versity Forestry, University Georgia, 
Athens, Georgia. 

Vice-Chairman—J. Holekamp, 
Craddock 
suilding, 105 Calhoun Street, Sylacauga, 

Hamilton, School 
orestry, University Georgia, Athens, 

Trustee—W. Campbell, 225 King 
\venue, Athens, Georgia. 

Trustee—Tom Richardson, 

Avenue, Birmingham Alabama. 


Forest Products Tech., Georgia Forestry 
Box 1183, Macon, Georgia. 


Upper Mississippi 

Chairman—Wayne Meek, Minnesota 
Ontario Paper Company, International 
Falls, Minnesota. 

Weyerhaeuser Co., Roddis Plywood Divi- 
sion. Marshfield, Wisconsin. 

Secretary—Steven Wise, Wood Con- 
version Company, Cloquet, Minnesota. 

Treasurer—Richard Marden, Lake 
States Forest Experiment Station, Wau- 
sau, Wisconsin. 

Trustee—Bernard Granum, Iron 
Range Research Rehab. Comm., Hibbing, 
Minnesota. 

Forestry, University Minnesota, St. Paul 
Minnesota. 


FPRS Division Officers 


Division 1—Anatomy Funda- 
mental Properties 


Chairman—Robert Youngs, (U.S. For- 
Madison Wisconsin. 

Vice Chairman—Alan Marra, School 
Natural Resources, University Michi- 
gan, Ann Arbor, Michigan. 

Secretary—Michael Taras, Southeast- 
ern Forest Exp. Sta., School Forestry, 
N.C. State College, Raleigh, North Caro- 
lina. 


Division 2—Timber Production 
Chairman—J. Doyle, Canadian Forest 
Products Lab., Dept. Northern Affairs 
Natural Resources, Ottawa, Ontario, Canada. 
Vice Chairman—John Lehman, TVA 
Forestry Bldg., Norris, Tennessee. 


Avenue, Columbia, Missouri. 


Convert Wood Scrap 


better fuel 


Savings 75%! 


Above cross section of ‘‘No-Nife’’ Hog 
shows how fast-revolving chisel-edge 
hammers reduce wood by impact to a 
specified size to pass through grate at 
bottom of hog. 


WILLIAMS HOGS 


pay back their cost fast! 


Reduction chips makes wood complete- 
burnable, efficiently extracts every BTU, 
minimizes smoke, soot, residue. Burning jum- 
bled lengths, widths and shapes restricts air 
flow, smothers fire, wastes most wood’s 
heat value. 


chip form, one man with shovel can 
fire much fuel tonnage three men han- 
dling individual awkward strips and pieces 
scrap—save two-thirds the labor cost. 


Completely Automatic Systems 


WILLIAMS 
also designs and builds: Grinders and 
Shredders—Vibrating Screens—Me- 
chanical Air Separators—Heavy Duty 
“Packaged” Plants. 


LLIAMS PATENT CRUSHER PULVERIZER 
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hog and convey wood waste boiler—or 
grind, separate and package saleable wood 
particles, sawdust produced 
phenomenal profits for many firms. 


2714 No. Sth. St. St. Louis Mo. 


71-A 


| 
| 
| 
Mus — 
Write for complete brochure 
| 
| 
| 
| 


Division 3—Mechanical 
Conversion 
Heller, Pacific Pine 
New Westminister, B.C., Canada. 
Secretary—Chas. McMillin, Ameri- 
can Machine Foundry Co., P.O. Box 889, 
Stamford, Connecticut. 


Manufacturing Methods 


Chairman—John Barrow Jr., Barrow 
Mfg. Co., Box 68, Ahoskie, North Carolina. 


Mechanical Conversion Cont. 
Wood Machining 


Chairman—Norman Franz, (Univ. 
Michigan, School Natural Resources), 
3311 Dale View Drive, Ann Arbor, 
Michigan. 


Division 4—Chemical 
Conversion 
Chairman—Frederick Perry, Arthur 


Little, Memorial Drive, Cambridge 
42, Mass. 


Vice Chairman—Jerome Saeman, 
Forest Products Lab., Madison Wisconsin. 


Division 5—Particle and 
Fiber Processes 


Chairman—Arthur Mottet, (Interna- 
tional Paper Bell Division), 
115 Laurel Place, Longview, Washington. 


Vice Chairman—Wayne Lewis, 
Forest Products Lab.), 1107 Amherst Drive, 
Madison Wisconsin. 


Division 6—Glues and 
Gluing Processes 


Chairman—Richard Blomquist, 
Forest Products Lab., Madison Wisconsin. 


Vice Chairman—Chas. Hemming, (U. 
Plywood Corp.), Drewville Heights, 
Brewster, New York. 


Secretary—George Meier, Haskelite 
Mfg Corp., 701 Ann Street, N.W., Grand 
Rapids Michigan. 


Fig. 3859-A 
Door frame machine 
with conveyor feed. 


Between receive 
fasteners, chain flow 
continuous. 


While machine fastens First 
Frame, Second Frame ma- 
terials are laid here. 


NEW SARANAC FEATURES PERMIT COMPLETE 


SET-UP CHANGES WITHIN MINUTES! 


profit more runs any length with these new 


features. Here’s what they do: new dial indicator shows 
positions for various widths work. change width, 
operator simply switches the new motorized rapid trav- 
erse unit. seconds, one fastener driver and its ribbon 
feeding unit move the width desired. Other adjustments 
are quickly made and production again! 


shown, this machine equipped assemble flush 
door frames per minute. Fastener costs average only per 
frame! Similar models can built produce box ends, 
cabinet door frames and other items. 


For full details this and other productive Saranac 
Corrugated Fastener Driving Machines, write today. 


REQUEST YOUR COPY NEW BULLETIN 112-B. 


SARANAC MACHINE COMPANY 


the Largest Line Fastening Machinery 
BENTON HARBOR, MICHIGAN 


Division 7—Treatments 
and Coatings 


Chairman—Donald Lubeck, Hammond 
Organ Co., 2915 Western Avenue, Chi- 
cago 18, Illinois. 

Secretary—Franklin Herrick, (Rayo- 
nier Corp.), 1125 Olympic Avenue, Shel- 
ton, Washington. 


Co-Chairman—Ralph Bescher, 
Co., Inc., Wood Preserving Division, Pitts 
burgh 19, Pa. 


Wood Finishing 


Vice Chairman—N. Clarke Hatcher 
Drexel Furniture Co., Drexel, 
Carolina. 


Wood Preservation 


Treating Chemicals Co., 5137 Southwes 
Avenue, St. Louis 10, Missouri. 


Division 8—Drying 


Chairman—Ralph Millett, 
Forest Products Lab.) 146 Aylmer 
Ottawa Ontario, Canada. 


Vice Chairman—E. Conway, 
Drying Specialty Co., P.O. Box 934, Gran 
Rapids Michigan. 


Division 9—Engineering 
Officers not yet chosen. 


Division 10—Production 
Management 


Acting Chairman—J. Allegretti, Scot 
Lumber Co., Bumey, California. 


Division 11—Marketing 


Gerald Smith, State Univ. Nev 
York, College Forestry, Syracuse 


New York. 
Karl Bollerslev, (Boise-Cascade Corp. 
4913 Hillcrest, Boise, Idaho. 


Syracuse Hold 
Hardwood Grading Course 


The State University College 
Syracuse University, Syracuse, N.Y. 
again conduct its annual Hardwood 
Grading Short Course Oct. 
its main campus Syracuse, recently 
nounced Dr. Hardy Shirley, dean 
College Forestry. Lillard Nicely, 
ally-known hardwood lumber grading 
thority and Director Emeritus the 
tional Hardwood Lumber Association 
Grading School Memphis, Tenn., 
conduct the short course this year. Cour 
coordinator will Prof. Russell Decke: 
who charge the college’s 
industry program. 


Purpose the five-day short course 
provide the latest data 
sawmill operators, wholesalers and 
working plant personnel. Also included 
thorough study and discussion 
Lumber Rule Book.” 
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The MARK America’s Finest Wood Glues 


This Mark familiar one American Wood Workers for identifies 
wood glues that have attained standard excellence often imitated but never 
duplicated. 

Backed almost years wood gluing and the most outstanding 
Gluing Service staff ever assembled the industry. Perkins Glues are known 
consistently uniform quality and dependability. 

The result that Perkins Glued product always better product. 


: 
Lansdale, Pennsylvania 
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CARLSON 


HIGH QUALITY 


Router 


THESE ARE TYPICAL the com- 
plete ECCO line Machines. 
Write for bulletins covering all 
them. 


No. 
Hi-Speed 


Boring Machine 


Send for 
BULLETINS 
Today 


WOODWORKING MACHINES 


ECCO machines serve you not only today but next 
week and for years come. You are assured rugged 
dependability and trouble-free performance. Opera- 
tions are performed less time and minimum cost 
you know you have "the 


ECCO products are the result over years 
successful manufacturing experience. You receive 
time tested quality, expert craftsmanship, lasting 
strength and modern design with guaranteed per- 
formance and satisfaction. 


Buy Ekstrom, Carlson Woodworking Machines! 


No. 112 
Sander 
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VEW USES FOR WOOD FLOUR 


VOL. X, NO. 10 
OCTOBER, 1960 


Rigid Polyurethane 


which range 147—174 microns. The flour possesses some fibrous structure and quite uniform. 


JOSEPH SHULMAN AND BURTON WILNER 


Arthur Little, Inc., Cambridge, Mass., and Wilner Wood Products Co., Norway, Maine 


BECOMING INCREASINGLY AP- 
PARENT that both the forest prod- 
ucts and the pulp and paper industries 
must reduce the cost wood raw 
material charged the process, since 
this contributes significantly 
cost the final product. One way 
accomplish this better utilize 
the wood raw material. For example, 
several companies are currently pro- 
ducing wood flour, both hardwood and 
soft, from lumber residues, and they 
explosives, rubber, and Wood 
flour actually replacing fibrous mate- 
rials, such asbestos. 

One company that has developed 
well-organized program utilizing 
raw materials Wilner Wood 
Products Norway, Maine. Wilner 
manufactures wooden heels 
sses solid wood residue into pulp 
hips. Under their program, 
several grades wood flour 

combining undersized chips from 

pulpwood with sawdust and shav- 

And they one step further: 

bark from all these operations 

Presented Session IV, 

FPRS 14th Annual Meeting, June 6, 


Montreal, Canada; revised for pub- 
ition August 26. 
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new concept the 
pulp, paper, and chemistry 
industries shifting em- 
phasis from wood flour 
filler material wood 
flour highly desirable 
raw material ripe for ex- 
tensive research and de- 
velopment. can re- 
acted with polyurethanes 
produce rigid, 
foamed-in-place structure 
for use acoustical and 
thermal insulation, boats, 
packaging materials, and 
sandwich construction. 


burned for fuel, providing steam for 
drying lumber and residue 
viding heat for the plant. 

Before beginning more detailed 
discussion polyurethanes, would 


like note several more facts about 
wood flour. First, wood which has 
been finely ground either wet 
dry grinding process. Some years ago, 
when wood flour was used for roof- 
ing, fur cleaning, and linoleum, was 
size and species wood; but today, 
with broader uses developed 
more rigid controls are 
modern wood flour mill 
rather 
regard density, specific gravity, ab- 
sorption, abrasiveness, moisture con- 
trol and even color. For example, both 
bulk density and specific gravity are 
important where specific weight char- 
acteristics and reproducibility 
quired, such bowling ball core. 

Absorption and bulk are both ex- 
tremely important characteristics 
wood flour the manufacture 
nitroglycerine explosives and cleaning 
compounds. 

Uniformity color important 
light colored molding compounds; 
therefore, good quality control must 
maintained the selection wood 
for different batches wood flour. 

Moisture content wood flour must 
kept uniform that molding 
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4 
Fig. 1.—Photomicrographs wood flour used these tests: The material hammermilled Eastern white pine (grade 139) mesh, 


INSULATION CONSTRUCTION 


cycles will not This also im- 
portant molding compounds where 
excess moisture must avoided 
prevent gassing and blistering. Acid 
characteristics and are also ma- 
jcr importance urea molding com- 
pounds. This improved control over 
raw material allows producer 
phenolic molding compounds en- 
joy much wider latitude, and all with 
one resin. can vary 
gravity, the degree flow, 
texture and color the surface. 

The linoleum manufacturer also 
benefits. Today can produce lighter 
colors with surface gloss higher than 
previously possible, and his costs are re- 
duced, The rubber compounder bene- 
fits. can lower costs selecting 
those wood particles that will reduce 
low level both gassing and wood 
resin bleeding. 

Many people, both the pulp and 
paper industries and the chemical 
industry well, are beginning real- 
ize that this new concept using 
wood flour the manufacture plas- 
tics will shift the emphasis away 
wood flour filler wood flour 


107% WOOD FLOUR 
90% RESIN 


100 RESIN 


Fig. 3.—Relative decrease density ob- 
tained adding percent wood flour 
standard foaming resin. 
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Fig. 2.—Three applications wood flour-urethane foams. 


PACKAGING 


highly desirable raw material—a raw 
material that ripe for extensive re- 
search and development, and 
hardly need point out that the full 
utilization this former 
product will enable the several paper 
and wood industries reduce costs 

The idea wood flour-polyure- 
thane foam was interesting possi- 
bility because suggested the cost- 
reducing advantage using wood 
floor chemical contributor. Re- 
search these foams still rela- 
tively high level, offering the advan- 
tage introducing wood flour into 
the picture early enough take ad- 
vantage new developments. 


Most the early work urethane 
the first Company, the Mobay 
Company, was established jointly 
Bayer Germany and Monsanto 
produce urethane resin based Ger- 
man patents. 


Today, there are approximately 
companies manufacturing polyurethane 
foams; and according trade journal 
estimates, 100 million pounds both 
rigid and flexible foam will pro- 
duced 1960, about per cent 
rigid. estimated that the total 
output will double 1964. 


New Markets 


With the choice appropriate 
new materials, resins, 
niques, broad range rigid cel- 
lular products will available 
meet diversity new markets: 
acoustical 
packaging and buoyancy materials, 
structural materials, laminates, sand- 
wich structures, radomes, and other 
engineering products. The use 
wood flour new urethane systems 
may disclose added advantages, such 


R-N-C-OR, 


(ALLOPHANATES) 


Fig. 4.—Four polyurethane reactions. 


(SUBSTITUTED UREAS) 


(BIURET) 


(POLYURETHANES) 


heat resistance and other physica! 
properties which are not yet 
aware of. 

Although 
from being extremely rigid 
flexible, this study concerned prin 
cipally with rigid foams. The use: 
for rigid polyurethane foam resin: 
are currently increasing, 
because they can foamed 
This advantage eliminates the nec 
for expensive mixing and 
equipment, and also provides 
definite advantage over other 
resin foams that require expen 
sive foaming machines. 

The market for rigid 
foam resins has, however, been lim- 
ited because cost; reduction 
the price the resin compound 
should result increased sales. 
use wood flour 
foams should not only reduce 
cost the compound but 
also develop new sales 
for wood flour. 


Properties Foams 


describe briefly the general 


tions which take place the produc- 


tion urethanes and the 
and chemical properties 
poured-in-place urethane foams. 

Basically these foams result 
the reaction polyester resin 
water with diisocyanate materia 
which causes two changes 
resin: 


Gas evolution that causes 
pansion and cellulation 
which converted minutes 
self-supporting rubbery gel; enoug 
heat generated cure the 
and cause crosslinking; and 

Conversion from liquid 
solid polymerization, which 
duces increased toughness and 
idity. 
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These changes the resin may 
divided three parts: 


Reaction polymerization re- 
action between the hydroxyl groups 
the liquid polyester resin and the 
diisocyanate form solid, long 
chain, high 
thane polymers. 

The various polyesters used the 
preparation urethane foams may 
considered polyalcohols contain- 
ing two more hydroxyl groups 
per molecule. Rigid foams are pro- 
duced from large number 
hydroxyl groups per molecule. 


Reaction reaction between 
the diisocyanate and water causing 
formation carbon dioxide gas 
bubbles that blow the foam. This 
same reaction also increases the mole- 
cular weight the polymer. The 
products this reaction are gaseous 
carbon dioxide and amine. The 
amine will further react with the 
diisocyanate. 


tion between carboxyl groups, pres- 
ent the polyester resins, and the 
diisocyanate carbon 
dioxide gas and provides addi- 
tional increase the molecular 
weight the foamed polymer. The 
products this reaction are 
carbon dioxide and amine. 
most our work have used 
prepolymer resin that 
mediate reaction product poly- 
ester with excess diisocyanate, 
which may later mixed with the 
rest the ingredients the for- 
mulation. The prepolymers are rela- 
tively stable and may stored for 
weeks even months prior 
use. 

our preliminary evaluation 
combina- 
ions, selected standard two- 
omponent system based ure- 
hane prepolymer. The wood flour 
vas Wilner’s Grade No. 139 East- 
white pine, photomicrographs 


Fig. 5.—Polyurethane reactions the production foams. 


OREST PRODUCTS 


which are shown Figure The 
wood flour was added the poly- 
ester and the prepolymer was added 
this mixture, stirred, poured, and 
allowed foam place. visual 
examination, the cell structure 
these modified foams was uniform 
and unbroken, with good skin cov- 
ering and loss adhesion 
materials such paper, plywood, 
phenolic laminates, metal, and vinyl. 
The wood flour foams also showed 
decrease density over the control. 
The use wood flour these rigid 
foams appears represent 
stantial cost reduction because: 
the density the foam decreased 
appreciably; and the cost per total 
unexpanded urethane resin composi- 
tion had been decreased addition 
the wood flour (e.g., per cent 
wood flour replaced 
$1/lb resin—a cost reduction 
per cent). 

This program still progress 
and only data from the preliminary 
evaluation available for this paper. 
Since the physical properties 
considered vary with each applica- 
tion rigid foam, only prelimi- 
nary evaluation materials has 
been prepared. These data are illus- 
trated the figures that follow. 


Industrial Applications 


Three applications wood flour- 
urethane foams are shown Figure 
the left slab foam poured 
place between two sheets alum- 
inum that may find application 
thermo insulation. The center sam- 
ple foam poured between two 
pieces plywood that may find 
application rigidizing beams 
prefabricated houses. the right 
packaging. Intricate components can 
protected from breaking foam- 
ing the urethane around them. Ad- 
hesion most materials excel- 
wrapped some material coated 


Fig. 6.—Reaction wood flour with urethanes. 


CELLULOSE 


with silicone for ready release. These 
foams are light tan due the pres- 
ence wood flour and have fine, 
uniform cell structure. Average time 
reach maximum foam rise these 
blocks was minutes. 


Density Comparisons 


Figure shows the relative de- 
crease density that may ob- 
tained the addition approxi- 
mately per cent wood flour 
prepolymer 
foaming resin. the left mate- 
rial prepared from standard commer- 
cial, 
produced the Chemical Com- 
pany, Cambridge, Mass. the right 
foam prepared with parts 
the same resin and parts wood 
flour. The density the control 
pounds per cubic foot. The 
addition wood flour has produced 
density 3.17 pounds per cubic 
foot. 

All samples were 
mixing the ingredients beaker, 
pouring them into gallon-size card- 
board container, and allowing them 
foam. 


Polyurethane Reactions 

Figure shows four polyurethane 
point briefly discuss the chemistry 
the urethanes. Diisocyanates, ac- 
tive components the urethanes, are 
unique since they have high de- 
gree activity and will add any 
chemical compound containing 
active hydrogen. 

The amines, both primary and 
secondary, are the most reactive 
the hydrogen compounds toward 
the addition reaction with the iso- 
cyanate groups, may observed 
Reaction No. The result 
this reaction substituted urea. 
possible take the reaction one 
step further, since the hydrogen 
the urea sufficiently basic react 
with more isocyanate form 
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INSULATION CONSTRUCTION 


Fig. 2.—Three applications wood flour-urethane foams. 


cycles will not vary. This also im- 
portant molding compounds where 
excess moisture must avoided 
prevent gassing and blistering. Acid 
characteristics and are also ma- 
importance urea molding com- 
pounds. This improved control over 
raw material allows producer 
phenolic molding compounds en- 
joy much wider latitude, and all with 
one resin. can vary 
gravity, the degree flow, 
texture and color the surface. 

The linoleum manufacturer 
benefits. Today can produce lighter 
colors with surface gloss higher than 
previously possible, and his costs are re- 
The rubber compounder bene- 
fits. can lower costs selecting 
those wood particles that will reduce 
low level both gassing and wood 
resin bleeding. 

Many people, both the pulp and 
paper industries and the chemical 
industry well, are beginning real- 
ize that this new concept using 
wood flour the manufacture plas- 
tics will shift the emphasis away 
wood flour filler wood flour 


4.33 


WOO RESIN 


90% RESIN 


Fig. 3.—Relative decrease density ob- 
tained adding percent wood flour 
standard foaming resin. 
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C-N-R 
2 
(BIURET) 
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(POLYURETHANES) 


(ALLOPHANATES) 


highly desirable raw material—a raw 
material that ripe for extensive re- 
search and development, and 
hardly need point out that the full 
utilization this former 
product will enable the several paper 
and wood industries reduce costs 
significantly. 


The idea wood flour-polyure- 
thane foam was interesting possi- 
bility because suggested the cost- 
reducing advantage using wood 
floor chemical contributor. Re- 
search these foams still rela- 
tively high level, offering the advan- 
tage introducing wood flour into 
the picture early enough take ad- 
vantage new developments. 


Most the early work urethane 
the first Company, the Mobay 
Company, was established jointly 
Bayer Germany and Monsanto 
produce urethane resin based Ger- 
man patents. 


Today, there are approximately 
companies manufacturing polyurethane 
foams; and according trade journal 
estimates, 100 million pounds both 
rigid and flexible foam will 
duced 1960, about per cent 
rigid. estimated that the total 
output will double 1964. 


New Markets 


With the choice appropriate 
new materials, resins, 
niques, broad range rigid cel- 
lular products will available 
diversity new markets: 
packaging and buoyancy materials, 
structural materials, laminates, sand- 
wich structures, radomes, and other 
engineering products. The use 
wood flour new urethane systems 
may disclose added advantages, such 


Fig. 4.—Four polyurethane reactions. 


heat resistance and other 
properties which are not 
aware of. 

Although 
from being extremely rigid 
flexible, this study concerned prin 
cipally with rigid foams. The use 
for rigid polyurethane foam resin 
are currently increasing, 
because they can foamed placc 
This advantage eliminates the nec 
for expensive mixing and 
equipment, and also provides 
definite advantage over other 
resin foams that require expen 
sive foaming machines. 

The market for rigid urethan 
foam resins has, however, been lim 
ited because cost; reduction 
the price the resin 
should result increased sales. Th« 
use wood flour 
foams should not only reduce 
cost the compound but 
also develop new sales 
for wood flour. 


Properties Foams 


describe briefly the general 
tions which take place the 
tion urethanes and the 
and chemical properties 
poured-in-place urethane foams. 

Basically these foams result 
the reaction polyester resin 
water with diisocyanate materia. 


which causes two changes 


resin: 


Gas evolution that causes 
pansion and cellulation 
which converted minutes 
self-supporting rubbery gel; 
heat generated cure the 
and cause crosslinking; and 

Conversion from liquid 
solid polymerization, which 
duces increased toughness and 
idity. 
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These changes the resin may 
divided three parts: 

Reaction polymerization re- 
action between the hydroxyl groups 
the liquid polyester resin and the 
diisocyanate form solid, long 
chain, high 
thane polymers. 

The various polyesters used the 
preparation urethane foams may 
considered polyalcohols contain- 
ing two more hydroxyl groups 
per molecule. Rigid foams are pro- 
duced from large number 
hydroxyl groups per molecule. 


Reaction reaction between 
the diisocyanate and water causing 
formation carbon dioxide gas 
bubbles that blow the foam. This 
same reaction also increases the mole- 
cular weight the polymer. The 
products this reaction are gaseous 
carbon dioxide and amine. The 
amine will further react with the 
diisocyanate. 


Reaction minor third reac- 
tion between carboxyl groups, pres- 
ent the polyester resins, and the 
diisocyanate carbon 
dioxide gas and provides addi- 
tional increase the molecular 
weight the foamed polymer. The 
products this reaction are gaseous 
carbon dioxide and amine. 
most our work have used 
prepolymer resin that 
mediate reaction product poly- 
ester with excess diisocyanate, 
which may later mixed with the 
rest the ingredients the for- 
mulation. The prepolymers are rela- 
tively stable and may stored for 
weeks even months prior 
use. 

our preliminary evaluation 
‘ons, selected standard two- 

system based ure- 

The wood flour 

Grade No. 139 East- 

white pine, photomicrographs 


Fig. 5.—Polyurethane reactions the production foams. 
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Fig. 6.—Reaction wood flour with urethanes. 


CELLULOSE 


which are shown Figure The 
wood flour was added the poly- 
ester and the prepolymer was added 
this mixture, stirred, poured, and 
allowed foam place. visual 
examination, the cell structure 
these modified foams was uniform 
and unbroken, with good skin cov- 
ering and loss adhesion 
materials such paper, plywood, 
phenolic laminates, metal, and vinyl. 
The wood flour foams also showed 
decrease density over the control. 
The use wood flour these rigid 
foams appears represent 
stantial cost reduction because: 
the density the foam decreased 
appreciably; and the cost per total 
unexpanded urethane resin composi- 
tion had been decreased addition 
the wood flour (e.g., per cent 
wood flour replaced 
$1/lb resin—a cost reduction 
per cent). 

This program still progress 
and only data from the preliminary 
evaluation available for this paper. 
Since physical properties 
considered vary with each applica- 
tion rigid foam, only 
nary evaluation materials has 
been These data are illus- 
trated the figures that follow. 


Industrial Applications 


Three applications wood flour- 
urethane foams are shown Figure 
the left slab foam poured 
place between two sheets alum- 
inum that may find application 
thermo insulation. The center sam- 
ple foam poured between two 
pieces plywood that may find 
application rigidizing beams 
prefabricated houses. the right 
packaging. Intricate components can 
protected from breaking foam- 
ing the urethane around them. Ad- 
hesion most materials excel- 
lent. articles can 
wrapped some material coated 


with silicone for ready release. These 
foams are light tan due the pres- 
ence wood flour and have fine, 
uniform cell structure. Average time 
reach maximum foam rise these 
blocks was minutes. 


Density Comparisons 


Figure shows the relative de- 
crease density that may ob- 
tained the addition approxi- 
mately per cent wood flour 
standard polyurethane prepolymer 
foaming resin. the left mate- 
rial prepared from standard commer- 
produced the Chemical Com- 
pany, Cambridge, Mass. the right 
foam prepared with parts 
the same resin and parts wood 
flour. The density the control 
pounds per cubic foot. The 
addition wood flour has produced 
density 3.17 pounds per cubic 
toot. 

mixing the ingredients beaker, 
pouring them into gallon-size card- 
board container, and allowing them 
foam. 


Polyurethane Reactions 

Figure shows four polyurethane 
point briefly discuss the chemistry 
the urethanes. Diisocyanates, ac- 
tive components the urethanes, are 
unique since they have high de- 
gree activity and will add any 
chemical compound containing 
active hydrogen. 

The amines, both primary and 
secondary, are the most reactive 
the hydrogen compounds toward 
the addition reaction with the iso- 
cyanate groups, may observed 
Reaction No. The result 
this reaction substituted urea. 
possible take the reaction one 
step further, since the hydrogen 
the urea sufficiently basic react 
with more isocyanate form 
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Fig. 7.—Density versus percentage water 
polyurethane resin. 


biuret and this may observed 
Reaction No. 

Reaction No. the reaction 
hydroxyl groups with 
produces urethane, the most impor- 
tant reaction from our standpoint. 
This equation illustrates the simple 
reaction mono-functional compo- 
nents. This simple addition proc- 
ess and, when extended functional 
poly-functional chemical groups, 
provides direct route polymers. 

the case the polyurethanes, 
the hydrogens the nitrogen atoms 
the urethane groups are capable 
reacting with more isocyanates 
form allophanates illustrated 
Figure Reaction No. This 
possible means introducing cross- 
linking the polyurethanes. 


Reactions Produce Foams 


Figure shows two polyurethane 
reactions the production foams. 
The reaction stoichiometric 
hydroxyl containing 
polyesters and isocyanates form long 
chain polyurethanes. The addition 
more diisocyanate and carboxylic 
acids produces carbon dioxide 
illustrated Reaction No. 

Reaction No. that between 
water and isocyanate which water, 
foaming resin, adds the isocyanate 
group form carbamic acid. Being 
unstable, the latter decomposes 
the corresponding amine and carbon 
dioxide. The amine reacts with an- 
other isocyanate group form 
symmetrical urea. Water reacts with 
two isocyanate. With 
polyisocyanates, the 
duce polymeric materials which are 
infusable and insoluble. For simplic- 
ity, have just illustrated the reac- 
nate. our standard rigid foaming 
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DENSITY 


cu. 


TENSILE STRENGTH, (PSI) 


COMPRESSIVE STRENGTH (PSI) 


27% DECREASE 
45% DECREASE 
65% DECREASE 


URETHANE RESIN 
WITH 10% WOOD FLOUR 


WOOD FLOUR FILLED SAMPLE COMPARED CONTROL 


DENSITY 
STRENGTH 
STRENGTH 


Fig. 8.—Comparative data obtained urethane resin with percent 


STRAIGHT URETHANE 
(CONTROL) 


wood flour and straight urethane control. 


reactions, there are several reactions 
taking place the same time; since 
the reaction products are catalysts 
for the reaction itself, the reaction 
polyester and diisocyanate quite 
complex. 


Reaction Wood Flour with 
Urethanes 


adding wood flour the poly- 
urethane resin, believe that wood 
flour serves more than just 
inert was explained previ- 
ously that the isocyanate has high 
degree reactivity with materials 
containing active hydrogen, and 
wood flour with about per cent 
cellulose has several points 
hydroxyl reactivity. justified 
assume, therefore, that the wood 
flour actually takes part the reac- 
tion and becomes integral part 
the polymer chain, shown 
Figure 

Figure plot the density 
versus percentage water poly- 
urethane resin. general, the den- 
sity urethane foams related 
the amount water; the higher the 
moisture, the lower the density. 
will noted that the higher den- 
sity range, the dependence den- 
sity water quite acute. How- 
ever, there appears limiting 
low density factor which makes the 
addition water useless. order 
determine whether residual mois- 
ture the wood flour was actually 
resulting the low densities, in- 
corporated into the resin, ood flour 
dried over phosphorus pentoxide. 
Densities 3.71 pounds per cubic 
foot for this material and 3.17 
pounds per cubic foot for the un- 
dried material were obtained, which 
indicates that some foaming was also 
due the adsorption and adsorption 
water the wood flour. The den- 
sitics these materials, how- 
ever, were lower than those the 
controls. There good reason be- 


lieve that the densities may 
attributed additional reactions 
taking place between the components 
the wood flour and the urethane 


Figure illustrates some 
physical data obtained standard 
4-pound-density, rigid foam and 
same resin with cent wood 
flour. Both samples were mixed and 
cast our laboratory under similar 
conditions. may observed that 
highly desirable reduction den 
sity has been obtained, from 4.33 
pounds per cubic foot 3.17 pounds 
per cubic foot. 

The tensile strength 
from 138 pounds psi, 
and the compression strength 
ered from 274 psi. Basically 
this per cent decrease den 
sity, per cent decrease 
strength, and per cent 
compression strength. 
these comparisons are made sam 
ples two different densities and 
would expected that the 
and compression strengths would 
lower with lower density foams 
Comparisons are now being made 
tween foams similar density. 


Conclusion 


conclusion, the results 
preliminary work indicates that woo. 
flour can successfully added 
urethane foaming resins 
materials decreased density 
lower cost. Optimum properties 
obtained tailoring polyurethan 
resins the use wood flour. 
realize that for some applicatio: 
there are many problems such lin 
iting viscosity, residual moisture, 
fire retarding properties yet 
overcome. However, the surface 
only been scratched and the adap 
ability new resins wood 
may solve these problems and 
new markets for low-cost, 
place foams made with wood flou 
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TEST DATA GUIDE FOR 


Preservative 


AND GOOCH 


The Dow Chemical Company, 
Midland, Michigan 


Case histories annual 
tests preservative 
retention, comparisons 
oil carriers, and 
comparisons preservative 
mixtures are used 
show how specifications can 
improved and how 
well done 
specifications” will benefit the 
user treated wood. 


dustry, such pole, bridge 
stringer crosstie that fails give 
service not only threat safety 
and life but the integrity the 
treater and indirectly the cus- 
tomer. spite splendid record 
the past, treated wood has often 
failed the job was given 
do. some extent, the failure could 
attributed the characteristics 
nature, wood variable; each wood 
item different from the one that 
went before. Thus, such things 
differences moisture content, geo- 
graphical origin, species density, and 
heartwood—sapwood ratio are some 
the many variables which can 
important variations the re- 
sults treatment. 
Industry specifications, developed 
treaters, users, and 
preservative suppliers, over long 


Authors: Henry Huber holds B.S. and 
Michigan, and has been with 
Technical Service Development De- 
rtment for years: George Olson has 
from Minnesota and M.S. from Yale, 
nt; Ralph Gooch holds B.S. 
emical Research Dept. 
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period time have contributed 
toward assuring good treated prod- 
uct with long life expectancy. The 
specifications that have been devel- 
oped are used throughout the world. 
large degree, these specifica- 
tions take into account the many 
treating variables, and they yield 
fine serviceable products. The effort 
produce better end product 
continuing; wood preservative men 
are working toward better speci- 
fications. The prime example this 
long and excellent effort the 
ual Recommended (1) 
the American Wood Preservers 
Association. 

has been demonstrated that plant 
instrument readings not always 
agree with the actual amount pre- 
servative retained the wood 
determined sampling and analy- 
ses. (2) the actual amount less 
than that indicated plant instru- 
ment readings, the effectiveness which 
the customer expects from the treat- 
ment can considerably reduced. 

new kind specification, re- 
being accepted and used 
growing list users treated 
wood. The exact amount preserva- 
tive required the wood and the 
depth penctration are spelled out. 


tion, FPRS 14th Annual Meeting, June 1960 
Montreal Canada; publication 
August 18, 1960. 


STAKE SPECIMENS being examined co-author Ralph Gooch and unidentified colleague 
test plot maintained Dow Chemical Co. Bogalusa, La. 


Inspection and analyses are made 
immediately after treatment 
statistical basis. This concept not 
new wood preservation since pen- 
etration requirements based 
tual measurement borings from 
treated wood have long been in- 
tegral part nearly all specifications 
for treated wood. The advent 
pentachlorophenol and the relative 
ease analysis this preservative, 
however, have enabled authorities 
view preservative retention the 
same light preservative penetra- 
tion. large communications 
tem was leader applying results 
specifications their retention re- 
quirements for pressure-treated 
Southern pine and Douglas-fir poles. 
phenol was required present 
cal analyses. 

Producers Western red cedar 
poles had, prior this significant 
development, long recognized the 
value chemical analyses, and they 
have used quality control device 
with respect the thermal treat- 
ment Western red 
This approach has proved popu- 
lar that now written into the 
specifications for all Western species 
wood the Edison Electric In- 
stitute, and definite retentions 
pentachlorophenol, determined 
chemical analyses, are required. 
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Table 1.—SERVICEABILITY TEST STAKES AFTER YEARS FIELD EXPOSURE 


Treatment 


201-E2-80°%, Seguro*® (19% Penta) 
40% 201-E -60% Seguro (2% Penta) 
60% 201-E -40°% Seguro Penta) 
80% 201-E -20°% Seguro (4°% Penta) 
100%, 201-E Penta) 


204, Creosote Seguro 
40% Creosote-60°% Seguro 
60% Creosote-40%, Seguro 
80% Creosote-20°7 Seguro 
100% Creosote 


60% Coal Tar 
Seguro oil _ 
Untreated 


percent volume. 


Threshold‘ Lake Jackson, Bozalusa, 
Tex. La. 
Unweathered Weathered Service- Service- 
Ib. /eu. ft. Ib. /cu, ft. ability ability 
>33.0 >34.0 0 4 
17.0 17.5 
6.2 6.5 37 69 
4.0 4.1 39 74 
2.0 
>34.0 >35.0 0 13 
30.0 >33.0 0 8 
15.5 20.0 
10.0 13.0 22 49 
6.4 8.1 33 58 
6.5 8.2 33 51 
>38.0 36 63 
>32.0 0 0 
0 0 


2201-E is 101-E oil containing 5% pentachlorophenol; IBP-536° F.; 506, 680° F.; 854 -752° F. 
petroleum commercially used oil for blending with creosote for crosstie treatment. 


Duncan and Richards (8). 
“Average service life of one year. 


For several years, the treating in- 
dustry, the 
turers, and the users treated prod- 
ucts have been conducting tests 
various preservatives, oil carriers, re- 
tention requirements and other vari- 
ables affecting service life treated 
wood. These test data can ex- 
tremely valuable the development 
wood preservative specifications. 


Specifications Based Test Data 

historical example the influ- 
ence test data wood preserva- 
tive specifications evident the 
Gooch. (3) Their experimental work 
with treated wood stakes exposed 
severe conditions decay and ter- 
mites shows the effect the oil car- 
rier the performance pentachlor- 
ophenol wood preservative. 
Quoting from their conclusions: 
distillation range oils used 
important factor the performance 
the treated wood ground con- 
tact exposure. general, the higher 
the distillation range the solvent, 
the better the performance the 
treated wood.” 

large degree, this work 
pointed the way toward the require- 
ment that the “heavy sec- 
tion American Wood Preservers’ 
Association Specification P-9 used 
with pentachlorophenol. Thus, AWPA 
Specification reads part 
follows: 


“Unless otherwise specified 
concentration pentachlorophenol 
the treating solution shall 
between 4.5 and 5.5 percent 
weight; the petroleum 
meet the requirements Stand- 
ard P-9 for heavy 


Another series investigations 
suggested the possibility less than 
the accepted percent pentachloro- 
phenol concentration use with 
very high distilling oil carrier. This 
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work Olson, Meyer and Gooch, 
(4) included soil block testing, stake 
tests, and post size tests. The data 
were applied treatment 
and supported the conclusion 
the pentachlorophenol concentration 
can adjusted from the traditional 
percent more realistic con- 
centration line with the past prac- 
tice and economics dictated the 
treatment crossties and still main- 
tain high degree effectiveness.” 

These data, coupled with the ex- 
cellent serviceability percent 
pentachlorophenol, led the use 
and specification percent 
solution for the 
crosstie treatment for one the 
leading railroads the North 
American Continent. Continuation 
some the tests leading 
this decision maintains the sound- 
ness the move. Table repeats the 
data presented Olson, Meyer and 
Gooch (4), with added data the 
condition the stakes after addi- 
tional years exposure, thus bring- 
ing the total years. 

Returning results specifications 
for the retention preservative 
items such poles, would again 
like point the pioneer specifi- 
cation that required fixed retention 
mined analyses specified sec- 
tion borings taken from treated 
poles. This specification was care- 
fully based vast amount test 
data, excellently summarized 
Colley monograph entitled 
“The Evaluation Wood Preserva- 
from the conclusions which draws: 
“The soil block development may 
soon make possible reach ap- 
proximately the ideal which the 
long-time service tests treated 
material line will confirm the Lab- 
oratories’ rapid test results with re- 
spect preservative requirements. 
Coupled with results-type require- 
ments (wherein the end product— 


not the steps manufacture are 
defined) viz., (a) retention the 
wood (b) penetration and (c) clean- 
liness, there will even better as- 
surance than present the quality 
performance always expected under 
Bell System 

Service results group 202 
penta-treated Southern 
poles were reported Fer- 
ris the March 1959 issue Elec. 
trical World. (6) After years 
service, careful inspection revealed 
all the poles sound 
tion. Mr. Ferris reported that chem 
ical analyses revealed the penta con 
centrations 10, and years after 
treatment were still above the level 
which promises long additional life 
Initial analyses were not made 
fore installation the poles sinc 
they were not purchased under 
however, 
pole was checked for 
immediately after treatment. 
analytical sampling noted during 
service life, the excellent condition 
the poles, and the high level 
penta retention provide sound basis 
for writing result specifications with 
assurance long service life. 

Using the analytical information 
collected from Wisconsin Power and 
Light Company poles (9), com- 
puter plotted the slope penta 
change per year for pole 
successive analyses the first inch 
above and below the ground line. 
The regression lines for cach 
were averaged the computer 
the entire group poles give 
slope penta content for the first 
inch above and below the ground 
line. The initial starting point for 
these poles was the average 
the 10-year mark. The lines 
projected beyond the date 
last analysis. Also, because 
relatively few plotted points, straight 
lines Figure were based 
method least squares. 

Using the analytical data from 
point, would possible predic: 
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Pento in Lbs. /Cu.Ft | 
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Fig. 1.—Estimated concentration pen 
the first inch, with the initial point 
first fixed analysis. (Data from the Wisco: 
sin Power Light Co.) 
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pole life similar method and 
then enter future analytical data 
fill the rest the life-expect- 
curve. 

1954, Snoke (7) published test 
the Forest Products Journal 
hat indicated superior preservative 
alue for creosote with 
pentachlorophenol. While the 
effect appears ad- 
litive, this work does indicate 
pproach obtaining more preserva- 
ion the wood for given injec- 
ion total oil and thus 
Here, again, test data 
the basis for wood perserv- 
tive specifications when one large 
ompany adopted creosote fortified 
percent pentachlorophenol 
weight the standard preserva- 
ive for the treatment their South- 
yellow pine poles. 


New Data for Specification Writers 

When customer desires superior 
preservation, this same approach can 
used with the normal penta- 
petroleum mixtures. The following 
laboratory and test plot data will 
quirements that can used fit 
their needs for superior performance. 

series soil-block tests, car- 
ried out accordance with ASTM 
Standard were initiated 
compare the threshold values 
varying concentrations penta- 
chlorophenol petroleum oil and 
other oil-type preservatives. Penta- 
chlorophenol, oil carrier, and 
medium-residue creosote, all which 
met AWPA Specifications, were used 
the tests. 

The data from these tests, pre- 
sented Table show the thres- 
hold values percent pentachloro- 
phenol creosote and percent 
pentachlorophenol solutions 
approximately the same both 
weathered and unweathered blocks. 
The threshold values determined 

soil-block test, may useful 
writing specifications the data are 
used comparatively. Because the 
treatment methods, sample size and 
rigorous exposure ‘conditions the 
soil-block test, only indication 
the amount preservative needed 
these severe conditions de- 
termined. Therefore, seems the 
‘hreshold data from 

can best used for laboratory 
omparisons. Thus, known and 
tablished preservative should 
ock test allow better use these 
ta. 

The threshold data presented 

ble may somewhat different 

the results reported others 
ing the same test. These differ- 
reported threshold may re- 
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Table 2.—THRESHOLD VALUES FROM SOIL 
BLOCK TESTS FOUR PRESERVA- 
TIVE SOLUTIONS' 


Lenzites trabea lepideus 


Un- Un- 
weath- Weath- weath- Weath- 
ered ered ered ered 
5° 1-1.8 2.1-2.6 
7% Penta?._._- -8-1.2 1.3 
Creosote. <3.9 <3.9 <3.9 3.9 
Creosote + 
2% Penta 1.0-1.1 1.2-1.9 < .§ 5 


1Tests conducted at laboratories of The Dow Chemical 
Company. 

2Oil carrier meeting “heavy solvent” section of AWPA 
Specification P-9. 


sult from test-block variation result- 
ing from different geographical ori- 
gin, density, oil solvents, technique 
inoculation, exposure, and other 
minor differences not precisely cov- 
ered the ASTM procedure. The 
entire data show good correlation 
within the combination preserva- 
tive groups. 

Paralleling the soil-block test, 
stake test was initiated which 
34-inch 18-inch South- 
ern yellow pine stakes were sub- 
jected variables similar those 
the soil-block test. The data are 
reported Table This test has 
not been set long enough for con- 
clusive comparisons, particularly 
the higher retention range. When 
results are coupled with the fore- 
going soil-block test, however, one 
would expect the trends which are 
showing up. the latest inspection 
the serviceability rating the lower 
retentions, expected, are more 
conclusive because the accelerated 
rate attack lower level 
protection. The serviceability 
percent quite 
similar that percent creosote 
with percent pentachlorophenol 
the ft. level. This seems 
bear out the soil-block test data, 
which indicates almost equal effec- 
tiveness. Thus, test data can again 
come the aid the specification 


Table 3.—SERVICEABILITY TREATED 
SOUTHERN YELLOW PINE STAKES 
AFTER YEARS 


Services ability 


Retention Lake G: sinenville, 


Treatment Ibs ‘eu. ft. Texas Florida 
5° Penta? 8.0 77 84 
Penta : 7.0 83 85 
6.0 82 82 
8°) Penta 5.0 81 73 
50°% Creosote 8.1 88 89 
Penta 
oil* 
Creosote. 8.1 88 84 
99°% Creosote 7.2 90 82 
1°% Penta 
98°; Creosote _- 3.0 53 35 
97°, Creosote 5.0 79 74 
3°) Penta 
Oil control* 5.1 46 16 
8.2 74 61 
Untreated control 0 0 


1The % by 34 by 18-inch stakes were inspected Dee. 1959. 
and the tests were conducted at laboratories and test plots 
of The Dow Chemical Company. 

2The oil carrier used was one meeting AWPA Specification 
P-9. Heavy Solvent and in wide use commercially for treat- 
ing poles. 


CO-AUTHOR Henry Huber examines test 
stake experimental plot Gains- 
ville, Fla. 


writer, who require- 
ments the known effectiveness 
both creosote and pentachlorophenol 
they have been widely used for 
many years. 


Summary 


Specification writers can and 
utilize the latest results from the 
laboratory, test plot, and the field 
writing their specifications. There 
are many other examples where re- 
search and development data wood 
preservation can extended into 
commercial practice provide large 
customer benefits. Work will con- 
tinue, and are certain that new 
data will provide even further ad- 
vances attaining superior treated 
product. 
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THAT INCORPORATE 
rubber the principal ingredient 
have been use for number 
years, These have generally been solu- 
tions natural synthetic rubber 
organic solvents. Such adhesives, how- 
ever, have been used primarily bond 
materials other than wood. Recently 
certain neoprene-base contact cements 
have been used for bonding plastic 
laminates wood wood-base mate- 
rials. These adhesives are particular 
interest the wood industry because 
they apparently develop strength rap- 
idly normal room temperatures. 
many present operations these adhe- 
sives are used with essentially only 
contact pressure. Since such adhesives 
might simplify press equipment for 
wood gluing, was considerable 
interest investigate number 
these rubber-base adhesives conven- 
tional glued-wood joints. There was 
little apparent standardization these 
contact adhesives and little in- 
formation was availabe their use 
wood gluing, rather large num- 
ber different adhesives 
cluded the preliminary evaluation. 
smaller number apparently rep- 
resentative adhesives was then selected 
for more extensive additional research 
the use properties and characteris- 
tics these adhesives for wood gluing. 


Preliminary Work 


The rubber-base adhesives used 
were received from different manu- 
facturers. The general properties 
these adhesives reported the ad- 
hesive manufacturer are given Table 
With many the samples, only 
general directions were supplied for 
gluing wood Most these 
adhesives had been developed 
other bonding applications and appar- 
ently little nothing was known about 
the best methods for bonding wood. 
For this reason, some the gluing 
conditions that were somewhat arbi- 


— 
% 


The Authors: Dr. Richard Blomquist 
charge the Section Glues and Gluing 
the Division Timber Processing. 
also Chairman FPRS Division Glues 
and Gluing Processes. Warren Olson, chem- 
ist the Glues and Gluing Section, grad- 
uate the University Wisconsin and fre- 
quent contributor the Journal. 
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EVALUATION 


Rubber-Base Adhesives for 


Forest Products Laboratory,” Forest Service 


Use rubber-base ad- 
hesives might result sim- 
plified press equipment, 
but there little informa- 
tion about their use 
wood. fill this gap, the 


authors tested three types 
these adhesives de- 
termine handling charac- 
teristics, strength proper- 
erties, moisture resistance, 
and dead-load strength. 


trarily selected and used the preli- 
minary tests may not have been opti- 
mum for some the adhesives, 
was considered, however, that the rela- 
tive potential each adhesive could 
reasonably judged from the preli- 
minary test results, 

addition the rubber adhe- 
sives, conventional wood glues were 
tested. These was listed Table 
Nos. thru No. 26. 


Preparation Preliminary 
Specimens 


Three 8-inch panels were 
made with each the adhesives 
gluing together two pieces yellow 
birch veneer, 1/16 inches, 
with the grain the two plies parallel 
(Fig. 1). 

The following 
were common all rubber adhesives: 
cent; Pressure—200 pounds per square 
inch; Temperature—75° F.; Pressure 
minutes for all adhesives 
except No. 16, for which was 
minutes. 

The conditions used for the conven- 
tional woodworking glues (Nos. 
through 26) were: Moisture content 
veneer—6 percent; Pressure—150 
pounds per square inch; Temperature 
—75° F., except 310° for glue 
26; Pressure periods—8 minutes 


Presented Session IX, Glues and Gluing, 
FPRS 14th Annual Meeting, June 1960 
Montreal, Canada; revised for publication Sep- 
tember 5, 1960. 


for glue No. 26, minutes for 
No. 23, hours for glues Nos. 22, 
24, and 25. 

The solution-type rubber adhesives 
were generally applied with roller 
consisting essentially household 
door spring slipped over steel rod 
(Fig. 2). The unit was 
inches long and 3/8 inch outside 
diameter. The adhesive was poured 
onto the veneer sheet and distributed 
moving the spring-roller over the 
surface. This had the same effect 
using notched trowel with shallow 
and uniformly notches. The 
mastics were applied with notched 
trowel having 1/8-inch-deep triangular 
slots with the tips 1/8 inch apart. 
brush was used apply the 
and the conventional wood-working 
adhesives. 

The number coats glue applied 
and the assembly times used 
cluded Table The amount ad- 
hesive spread the veneers was deter- 
weighing the veneers before and after 
they were spread, Such weights 
used deciding whether one two 
coats adhesive were necessary 
provide sufficient adhesive solids 
the joints. 

Six shear test specimens were cui 
from each panel made shown 
Figure These were essentially 
lap specimens (Fig. 3A) with built- 
shims that facilitated uniform aline 
ment and loading the jaws 
conventional 
machine. 

Two specimens from 
were tested dry, week after 
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Fig. 1.—Cutting diagram test 
mens. Two rows similar specimens 
obtained from each 9-inch panel. 


tion with the University Wisconsin. 


8 
4 


ig. adhesives were spread 
the veneer with spring roller. 


conventional plywood shear test 
One inch each end the 
pecimen was clamped the jaws 
test grips. Loading was 600 
1,000 pounds per minute. This gen- 
procedure was followed 
throughout the work covered this 
report. 

Two other specimens 
panel were tested dry weeks after 
gluing, and two were tested wet 
weeks after gluing after soaking for 
hours water room tempera- 
ture. Percentages wood failure were 
also estimated for each 
men. 


Preliminary Results 


The results the preliminary tests 
are included Table and summar- 
ized Figure 

Joint Strength: Solution-type ad- 
hesives 10, 11, and had aver- 
age shear strength values less than 
100 pounds per square inch after 
week. The strongest was No. which 
was almost times strong the 
weakest, No. After weeks all 


specimens showed increased joint 
it 
i 
| 
|| 
| 
JOINT | 
4REA 


Fig. specimens: (A) 4-inch 
ecimen cut from panel figure (pre- 
bonding two veneers, making saw 
rfs define test areas, and then cutting 
individual specimens); (B) 
ecimen made individually bonding two 
ips veneer. 
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Table THE RUBBER-BASE AND NONRUBBER ADHESIVES EVALUATED 


Adhesive 


Solids 
No. Base composition Solvent content Consistency 
Percent 
Reclaimed rubber Petroleum naphtha Medium syrup 
Naphtha, toluene, methyl ethyl 
ketone Thin syrup 
5 ecu Naphtha, toluene and ketones - 25 +2 Do 
7  Ojil-resistant elastomer and resins 25 1,500 centipoises 
72° 
12. +BunaN rubber and phenolic resin Methyl ethyl ketone 24.1+2 Medium 
18. Synthetic rubber and synthetic 
centipoises 
Water 
16 ne 20 1,500 centipoises 
19 Synthetic rubber Naphtha 65 +3 Mastic 
20 Synthetic rubber and synthetic 
23. - Polyvinyl copolymer do 58 700 Stormer grams 
tions per min- 
ute 
24 do_-_ 33 


1Taken from adhesive manufacturer’s literature where available. 


given in literature. 


Blanks indicate no information was 


analyses were made the Forest Products Laboratory. 


may vary depending how soon measured after the glue was mixed. 


strength, but those that were low after 
week generally remained among the 
lowest. Adhesives and increased, 
over 600 pounds with aging. 
comparison with adhesives 25, 26, 27, 
and 28, there was little wood 
failure with the solution-type. This 
indicates the comparatively low cohe- 
sive strength the solution-type rub- 
ber adhesives, which are completely 
polymerized received, They devel- 
oped strength loss solvent, which 
takes place slowly. Even when nearly 
dry, the adhesive films often have 
rather low cohesive strengths com- 
pared conventional wood glues. Wet 
strength the specimens after 
weeks aging was generally lower 
than the dry strength week, ex- 
cept for adhesives and 12. 

the emulsion-type adhesives, 
adhesive was low strength after 
week. Adhesive was essentially 
strong the best solvent-type adhe- 
sive, and dry shear 
strength 830 pounds weeks. 
Adhesive also showed increase. 
Again there was failure the 
wood these specimens. with the 
solvent-type adhesives, wet strength 
after weeks was low, and adhesive 
18, very thin emulsion, failed com- 
pletely. 

None the mastics had much dry 
strength week after gluing, but they 
increased after weeks. wood 
failure was noted, and wet strength 
was low. 

The nonrubber glues (Nos. 
26) were generally higher dry 
strength than the rubber adhesives 
and also showed considerable wood 
failure the dry condition. the 
wet tests, the polyvinyl emulsion glues, 


and 23, had less strength than 
most the rubber adhesives. 

Types Failure Broken Speci- 
mens: appeared that the adhesives 
failed principally cohesion within 
the adhesive film, shown Figures 
and particular type failure 
was associated exclusively with any 
the adhesives tested. Solution adhe- 
sives and showed small areas 
adhesion failure, while Nos. 
and showed small areas that were 
difficult classify, but might have 
been adhesion failure. There appeared 
failure between the layers adhesive 
applied the two joining surfaces. 
Emulsion adhesives and failed 
adhesion wood, while No. 
failed film cohesion. All three 


Fig. 4.—Range average dry-test values 
for different rubber-base and other ad- 
hesives included preliminary study. 
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the mastics (Nos. 

Many the adhesives showed 
tendency rebond after the bond 
areas were separated test and then 
placed together storage for several 
bonded strongly; adhesives 14, 17, and 
rebonded weakly; and adhesives 
11, 12, 13, 15, 16, 18, and were 
intermediate between the first two 
groups the apparent amount 
force required separate the rebonded 
joints hand. 

Adhesives and were quite 
tacky the broken 
several months; adhesives and 
were tacky; and adhesives 17, 
19, and were slightly tacky. 

Failure matched specimens tested 
wet were not appreciably different 
from those specimens tested dry. 

learn more about the nature 
the failures lap-joint specimen 

made with one typical solution- -type 
rubber-adhesive (No. 4), one portion 
the adhesive was dyed dark red, 
and the other portion was left 
ural yellow color. Two-ply panels, 
work (Fig. hand-roller spread- 
ing one veneer surface with the yellow 
portion, and the other veneer with the 
red portion. One panel was then made 
after 10, minutes open 
assembly room conditions, and each 
was pressed for minutes room 
temperature under 150 
sqaure inch. Panels were aged 80‘ 
and percent relative humidity 
for days before the specimens were 
cut and tested. Specimens tested for 
each assembly period are shown 
Figure Average joint strength values 
were 482, 422, and 412 pounds per 
square inch for and minutes, 
respectively, and 340 
square inch for the 12-minute period. 
Failure the first three groups was 
largely cohesive one the other 
original film, generally showing some 
yellow and some red areas. However, 
the 12-minute specimens each showed 


19, 20, and 21) 


Fig. 
rubber adhesives; Nos. 
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5.—Typical failures lap-joint specimens: 
No. 25; glue No. 22; Nos. and are mastic types 
and are emulsion types. 


Table 2.—RESULTS PRELIMINARY JOINT TESTS' RUBBER ADHESIVES, AND RESULTS 
SIMILAR TESTS FOR SEVERAL NONRUBBER GLUES 


Assembly time? 
Number of —— 
After 


Results of shear tests 


After 


coats of — 

Adhesive adhesive first second Shear Wood ‘Shear Shear Wood 

No. applied coat coat strength failure strength failure strength failure 

Min. Min. Pst. Percent P.s.i. Percent Percent 

RUBBER TYPE 
1 2 5 60 282 0 277 0 219 i) 
6] 5 53 0 101 0 12 
3 * 2 10 20 147 0 328 0 107 0 
4 1 8 457 0 624 1 312 0 
6 1 5 217 0 225 0 113 1) 
7 1 5 193 0 296 0 128 0 
& 2 5 60 281 0 682 10 165 0 
9 2 20 20 42 0 168 0 160 0 
10 1 15 58 0 93 0 57 0 
11 1 10 Ti 0 153 0 38 0 
12 2 10 10 88 0 252 3 119 2 
13 1 15 165 0 228 0 142 0 
14 1 10 300 0 427 7 172 ) 
15 1 20 249 0 337 0 175 i) 
RUBBER ADHESIVES--EMULSION TYPE 
16_ 1 15 278 0 345 0 97 v 
17 1 30 440 0 830 0 155 i) 
18 74 5 5 81 0 0 rt) 
RUBBER ADHESIVE TYPE 
19 61 10 32 65 0 49 0 
20 6] 15 62 9 385 0 92 tt) 
21 61 30 101 0 143 0 85 Dy) 
NONRUBBER GLUES 

22 61 2to4 968 100 879 93 0 ” 
23 - 61 5 818 68 912 95 9 ) 
24 61 Sto 5 859 33 696 36 175 0 
25 61 9 toll 681 69 644 98 r58 9T 
26 1 120 669 92 527 98 442 x9 


'Each average test. value is for a total of 6 specimens from 3 panels. 

2Assembly was open for all adhesives through No. 21, and closed for the nonrubber adhesives. 
’Tested at about 6 percent moisture content 1 week after gluing. 

‘Tested at about 6 percent moisture content 7 weeks after gluing. 

»*Tested after soaking for 48 hours in water at room temperature. 

applied only one surface, all others applied both surfaces. 


primarily yellow failure one broken 
piece and red the opposite piece. 
This indicates lack adhesion 
one partially dried film the other 
because excessive air drying, and 
may reason for the lower joint 


Rate Joint Strength 
Development 


This portion the work was 
divided into two parts. the first 
part, the rate joint strength de- 
velopment during the first hours 
was investigated order get 
comparison this property between 
rubber adhesives and several conven- 
tional adhesives. the second part, 
the change joint strength over 


resorcinol glue 


Fig. 6.—Typical failures lap-joint test specimens. Solution- 
type rubber-base adhesives Nos. and 14. 


was determined for five the 
rubber adhesives. 


Strength Development During 
First Hours 


determine the development 
joint strength the first hours 
tests were made with emulsion 
sive No. 17, solution adhesives Nos 
and casein glue. 

faciliate rapid testing 
mens, shown Figure 3B, wer 
made with each adhesive for each 
veneers were percent moistur 
content, the pressure was 200 pound 
per square inch, and the temper. 


OCTOBER, 


| 
| 
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Table 3.—RESULTS' DRY SHEAR TESTS YELLOW BIRCH LAP MADE WITH THREE 


RUBBER ADHESIVES AND FIVE CONVENTIONAL GLUES AND CURED HOURS 


Rubber adhesives 


No. 17 


Cure period No. No. 
(solution) (solution) (emulsion) 

15 min. - - - 
20 min. - 43-0 75-0 98-0 
min. 62-0 96-0 265-0 
min 

40-0 92-0 278-0 

143-0 166-0 296-0 
136-0 243-0 365-0 
270-0 356-0 373-0 


_Conventional glue 


Animal 


C: asein Poly vinyl Urea Resorcinol 
324-0 
53-0 417-0 
512-0 
21-0 145-0 = 0-0 0-0 
738-9 
193-0 322-0 815-6 100-0 0-0 
678-8 470-0 1015-57 417-0 298-0 
720-12 556-0 1064-82 468-0 420-0 
762-13 529-0 936-17 707-26 690-4 


'Value before dash is average shear strength in pounds per square inch; value after dash is average 


stimated wood failure percent. 
2Two strips, 


75° The following spreading 
ind assembly conditions were used 


(glue applied with brush): 


Rubber adhesive coat ap- 
plied each surface, minutes 
open assembly. 

Rubber adhesive 14—Two coats 
applied each surface, min- 
utes between coats, minutes 
open assembly after second coat. 

Rubber adhesive 17—One coat ap- 
plied each surface, min- 
utes open assembly. 

Animal glue—One coat applied 
one surface, minutes closed 
assembly. 

Polyvinyl, casein, and urea glues 
—One coat applied one sur- 
face, immediate closed assembly. 

Resorcinol glue—One coat applied 
one surface, minutes closed 
assembly. 


sure for the selected period 
and including the 7-hour 
They were tested immediately upon 
removal from the press. Those tested 
hours were removed from the 
press hours. 

For minimum eccentricity, the glue 
line was centered the grips with 
one end the specimen offset 
the right center and the other 
end the left center. 

The results the shear tests are 
included table With the shear 
strength data from this table, smooth 
curves were developed shown 


422 


Each value is the average for 5 individual lap shear specimens. 
us by 1 by 2', inches, were overlapped for 1 inch to form a 1-square-inch test area. 


Figure The rubber adhesives de- 
veloped some positive strength im- 
mediately contact evidenced 
their definite resistance move- 
ment after only momentary contact. 
None the conventional glues 
showed this characteristic. 


Strength Development 
Over Weeks 


result these tests, was 
considered desirable prepare joints 
with the more promising rubber ad- 
hesives and age them for several 
weeks room temperature deter- 
mine the approximate time required 
reach full strength. 

Seven 9-inch, 2-ply panels 
shown Figure were made 
for each five adhesives. The glues 
tested were Nos. 12, and Nos. 
16, 17. Conditions were the same 
the consideration joint strength 
development during the first hours, 
except that adhesives were applied 
with the spring-roll spreader. After 
minutes under pressure, the panels 
were removed and stored 80° 
and percent relative humidity. 
Specimens were cut from the panels 
just prior the tests. For 
the longer aging periods, the individ- 
ual specimens were stored 80° 


until tested. 

Twelve shear specimens, cach with 
test were cut 
from each panel. The specimens for 
each adhesive were randomly divided 


340 


revealed the use dye adhesive Assembly periods used and 
average joint strength are indicated. 
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into groups specimens each. 
These were stored 80° and 
percent relative humidity and one 
group was tested dry each the 
following periods after gluing: 
16, and weeks. Another 
group was tested wet after soaking 
for hours water room tem- 
perature one week after gluing, and 
the eighth group was tested wet af- 
ter this soaking procedure weeks 
after gluing. 

The results the shear tests are 
included Table and shown 
Figure Adhesives Nos. 12, 14, and 
their highest dry strength 
weeks. No. reached this level 
first week. These final levels 
strength, however, varied from ap- 
proximately 350 850 pounds per 
square inch. All adhesives reached 
percent more their highest 
strength within weeks. Adhesives 
and reached their highest dry 
strength values only after weeks, 
indicating that they still might not 
have yet reached their maximum 
strength. Most significant increases 
were made with all adhesives, how- 
ever, weeks less. 

had approximately the same wet 
week, and this was the lowest wet 
strength noted this series. The 
other four adhesives all gained 
wet strength during this period with 
adhesive gaining about percent, 
the highest wet strength this 
series. 

The rubber adhesives, despite de- 
velopment some strength immedi- 
ately contact, develop full strength 
more slowly normal room tem- 
peratures than the conventional 
adhesives, which are considered 
develop essentially full strength 
less than week, most them 
few days less. 

These results indicate that gen- 
eral the solution- and emulsion-type 
adhesives groups were essentially 
equivalent final levels strength. 


Fig. 8.—-Development strength, 
hours, for various adhesives yellow 
birch lap joints. 
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Table SHEAR TESTS YELLOW BIRCH 


AFTER AGING PERIODS WEEKS 


Adhesive No. 


Test 


and type 
4 (solution) Dry 470 0 
Wet 


12 (solution) Dry 


Wet 


0 
206-10 
14 (solution) Dry 
Wet 


420- 0 
1538-0 


16 (emulsion) Dry 386 0 
Wet 
17 (emulsion) Dry 494. 0 
Wet 127- 


331 


376 


610 


Weeks of aging at 80° F., 30 percent relative humidity 


15 593-4 832 10 806-49 


415- 0 


8 564-12 542-18 5R6- 0 642-18 
286- 0 
0 454-0 348 0 532-90 489- 0 


203- 0 


0 392- 0 390- 0 373- 0 344- 0 
95- 0 

0 713-24 752- 4 819-39 780-36 


before dash average shear strength pounds per square inch; value after dash average 


estimated wood failure percent. 


Each value average for specimens randomly selected from panels. 


lap-type specimens, inch wide, inches long, and square inch test area. 
dry about percent moisture content; tested wet after soaking for hours water room 


temperature. 


The lowest and highest dry test 
values after weeks were obtained 
with adhesives. 


Variations Assembly 
Period and Temperature 


For some types conventional 
wood adhesives certain applica- 
tions, the assembly conditions are 
critical. Hot animal glues, for ex- 
ample, can produce either strong 
joints under proper conditions 
weak joints conditions are other- 
Joints may weak when 
short assembly time used because 
normal gluing pressure forces the 
thin glue out the joint into 
the wood, because the use 
long assembly time allows the glue 
become too thick transfer 
the other surfaces. 

Other glues may less critical 
than animal glue regard assem- 
bly time, but each has limited 
range where will produce highest 
joint quality. The general recom- 
mendation manufacturers rub- 
ber adhesives for long open 
tures the use heat drive the 
solvent from the adhesive film after 
application. Such removal solvent 
after application needed allow 
the rubber film develop higher 
cohesive strength when 
mentarily pressed together. Presumably 
excessive drying could result lack 
wetting contact the films 
the two mating surfaces, Because most 
experience with rubber adhesives has 
been with metals, plastics, other 
nonabsorbent materials, was de- 
sirable that some investigation 
made the effect certain assem- 
bly conditions gluing wood with 
these adhesives. 


Assembly Periods 
Room Temperature 


Procedures: 
hesive (No. and emulsion-type 
adhesive (No. 17) were used 


making the specimens. 
was made with each adhesive each 
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assembly time. panel consisted 
two 9-inch sheets 1/16-inch 
yellow birch veneer glued together 
Figure The gluing conditions 
were: 


Moisture 
percent. 

Adhesive spread: One coat applied 
each surface with the spring 
roller (every effort was made 
insure uniform adhesive spreads 
the different panels each 
adhesive). 

Assembly times (open): 10, 
15, and minutes. 

Pressure: 200 pounds per square 
inch. 

Temperature: 75° 

Pressure period: hour for 
minute assembly time, min- 
utes for 5-minute assembly time, 
minutes for other assembly 
times. 


content veneer: 


Twelve specimens, inch wide, 
inches long, with overlap test 
area square inch, were cut from 
each panel. Six specimens from each 
panel were tested dry after week 
and the other six were tested dry 
after weeks. For the period be- 
tween preparation and test, the spe- 
cimens were stored 80° and 
percent relative humidity. 


Results: The results shear tests 
the specimens are included 
Table These results appear logi- 
cal when the mechanism bond 
formation considered. The adhe- 
sive must lose major proportion 
its solvent develop high strength, 
but must retain enough solvent 
the time application pressure 
allow the adhesive flow and 
thus make intimate contact with the 
wood surface and with the adhesive 
the opposite surface. The solu- 
tion-type adhesive probably loses con- 
siderable solvent the first few 
minutes open assembly, 
tains enough bond the adhesive 
film the other surface and fill the 
irregularities the wood surface. 


Table 5.—EFFECT ASSEMBLY TIME 
75° THE STRENGTH LAP JOINTS 
MADE WITH RUBBER ADHESIVES 


Shear test results! 


Adhesive Assembly 
time After After 
No. Type (open) week weeks 


Minutes 


4 Solution 1 69-0 140- 0 
5 424-0 617— 0 
10 471-0 638- 1 
15 447-0 619- 0 
20 392-0 670-29 


17 Emulsion 1 419-0 352- 0 
450-0 422- 
357-0 318- 
332-0 


1Value before dash is average shear strength in 
pounds per square inch; value after dash average 
estimated wood failure percent. Each value 
the average for 6 specimens from one panel. 
The remaining solvent then prob- 
ably lost more slowly and keeps the 
adhesive the proper viscosity through 
least 20-minute assembly period. 
The emulsion-type adhesive probably 
loses most its water the wood 
and has tendency dry the 
surface the longer assembly peri- 
ods and reduce the ability bond 
the other glued surface. The best 
condition for bonding with such 
emulsion-type rubber adhesive ap- 
parently between and minutes. 


Temperature Variations 
Assembly and Pressing 


determine the possible advan- 
tages heat removing solvent dur- 
ing the assembly period, several varia- 
tions were explored with one the 
better solution-type adhesives (No 
14). One variation was drying and 
pressing 215° simulate tem- 
perature conditions that might 
nip-roll pressure process when 
the adhesive films had just been dried 
infrared heating system. 

Procedures: Two 2-ply, 
inch panels, Figure were madc 
with 1/16-inch yellow birch under 
each four conditions with the solu- 
tion-type adhesive (No. 14): 

Condition Ten minutes’ open 

assembly time allowed between 
applications adhesive, then 
minutes’ open assembly time 


Fig. 9.—Development strength, 
weeks, for rubber-base adhesives 
yellow birch lap joints. 
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lowed after second coat, all 
room temperature. Pressed 
room temperature for minutes. 
Condition Same assembly condi- 
tions condition, but 


Condition Ten minutes’ open as- 
sembly time room tem- 
perature between applications 
adhesive, then minutes’ open 
assembly time oven 215° 
Pressed room temperature 
for minutes. 


Condition Same condition 
but pressed 215° for 
minutes, 


The moisture content the veneer 
was percent, the adhesive was ap- 
plied with spring roller, 
pressure applied was 200 pounds per 
square inch, Twelve lap-type shear 
specimens were cut from each panel 
after panels had been stored for 
week 80° and percent rela- 
tive humidity. Six these were 
tested dry after week, and six were 
tested wet after week, after being 
soaked for hours water room 
temperature. The results shear tests 


the specimens are included 
Table 


Ability Sustain Dead Load 


many use conditions glued 
wood joint must have the ability 
sustain rather high load for inde- 
period. Under exposure high 
high humidity, the 
must not soften become 
that will fail under the load 

carries under less severe conditions. 
some important uses good glu- 
thermoplastic glues, such poly- 
‘nyl resins, have been restricted be- 

use the lack resistance dead 
ading high temperatures, under 
high humidity. Rubber 
are also generally considered 
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Fig. diagram for dead-load specimens from 
joint, and detail individual specimen. 
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elastic, and was desirable, therefore, 
that data this property obtained 
for comparison with data obtained 
other types more conventional wood 


Preparation Specimens 


Two solution-type adhesives (Nos. 
and 14) and two the emulsion 
type (Nos. and 17) were used. 
Joints were prepared gluing to- 
gether two 3/16- 12-inch 
hard maple lumber that had 

een jointed just before they were 
bonded. Joints and test specimens cut 
from these joints are shown Figure 
11. The moisture content the wood 
was percent, the pressure 200 pounds 
per square inch, the temperature 
75° and the pressure period 
minutes, The adhesives were applied 
with the spring roller, and the follow- 
ing spreading and assembly conditions 
were used: 

Solution-type adhesives and 14: 
Two coats adhesive were applied 
each surface. Ten minutes’ 
sembly was allowed between first and 
second coats and minutes’ open as- 
sembly after the second coat, all 
room temperature. 

Emulsion-type adhesives and 17: 
One coat adhesive was applied 
each surface. Assembly was imme- 
diate room temperature. 


Fig. 11.—Apparatus for dead-load tests; cabinets 
were used for tests 110° 


Four test specimens were cut from 
each joint. Each specimen was inch 
wide and inches long, with saw 
kerfs made through opposite faces 
the glue line form 
test area the center. Specimens were 
allowed condition 80° and 
percent relative humidity for least 
weeks before testing. 


Dead-Load Tests 


One specimen from each joint was 
tested tensile shear plywood 
testing machine with load applied 
600 1,000 pounds per minute 
obtain level that would indicate 
range dead loads which could 
applied, The average joint strength 
when tested this manner was 875 
pounds per square inch for adhesive 
No. 12, 943 pounds per square inch 
for adhesive 14, 258 
square inch for adhesive 16, and 728 
pounds per square inch for adhesive 
17. The dead-load tests were made 
the apparatus shown Figure 12. 
Through lever-arm system the load 
was applied the specimen, which 
(Fig. 13). Principal stress the glue 
joint was applied tensile 
automatic electrical timing device was 
used record the time failure. 
When specimen sustained selected 
load for 200 hours, was removed 


Table 6.—EFFECT HEAT ASSEMBLY AND PRESSING THE STRENGTH YELLOW 
BIRCH LAP JOINTS MADE WITH SOLUTION-TYPE RUBBER ADHESIVES 


Assembly conditions 


10 minutes open after first coat, 5 minutes open after second coat; 


both 75° 


10 minutes at 75° F. after first coat, 5 minutes open at 215° F. 


after second coat __ 


1Time under pressure: minutes. 


Shear test results? 


Dry after 


Press! Wet after 
temperature 1 week* 1 week* 


“Value before dash is average shear strength in pounds per square inch; value after the dash is average 
estimated wood failure in percent. Each value is for a total of 12 specimens from 2 panels. 

3Tested about percent moisture content after week 80° and percent relative humidity. 

after soaking for hours water room temperature, following week 80° and 


percent relative humidity. 
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and replaced another specimen 
which higher load 
Tests were made 75° F., 110° 
without humidity control, and 80° 
with the relative humidity 
percent. 

Several measurements the creep 
the glue line while under load were 
made, using the traveling microscope 
shown Figure 14. fine groove 
was cut with razor blade across the 
edge the specimen the center 
the test area index, and the dis- 
placement this mark was measured. 


Discussion Dead-Load Results: 
The results the dead-load tests are 
shown Figures through 17, The 
curves drawn indicate that the follow- 
ing maximum loads might 
tained for 200 hours: 


No. 12 No. 14 No. 16 No. 17 


Test Condition P.s.i. P-s.i. P.s.i. P.s.i. 
75° F. - 100 520 30 435 
85 220 10 100 
80° F.--90% 


The above figures indicate the wide 
variation possible the ability 
adhesives this type withstand 
dead loads. Apparently the adhesive 
bonds are weakened somewhat 
temperature 110° F., less high 
humidity (90 percent relative humid- 
ity 80° F.,), and least normal 
room conditions (75° 

Comparable values obtained the 
Forest Products Laboratory with poly- 
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Fig. 12.—Specimen positioned for dead-load test. Note heating ele- 
ments and thermostatic control for tests elevated temperatures. 


and hot animal glue (No. 
under the same test conditions were: 


No.1 No.2 No.3 No.4 


Test Condition P.s.i. P.s.i. Pas. Pai. 
75° F. 765 765 555 674 
110° F. 160 160 10 460 
80° 


Values for these groups indicate 
that the rubber adhesives are generally 
capable higher loads 
than polyvinyl and animal glues 
80° and percent relative humid- 
ity. 75° the polyvinyl and ani- 
mal glues can sustain higher loads. 
adhesives are similar ability sus- 
tain loads, while the animal glue 
superior both types. 

Some typical 
made under load during the deadload 
tests, with comparable measurements 
creep for polyvinyl glue, are: 


Test condition Adhesive Load Time Creep 


Pai. Hr. In. 
75° F. is 14 613 200 0.00385 
635 200 . 0023 
12 95 200 
17 400 200 . 0090 
22 715 187 0019 
110° F. 14 224 200 .0122 
298 200 0116 
22 360 2 


These values are not necessarily the 
maximum amount creep. The above 
measurements indicate that the tem- 
perature increases, the amount creep 
increases very distinctly with both the 
rubber adhesive and the poly- 
vinyl resin 22. This explains why 
the dead loads that can supported 
110° are lower than those 


Fig. 13.—Traveling microscope place for measurement 
creep dead-load specimen. 


Evaluation Permanence 


Initial accelerated tests 
joints, such the conventional boil- 
cycle soak-dry cycles for plywood 
specimens, form good basis which 
judge durability the glue under 
some use conditions, the glue tested 
type for which long-term dur- 
ability data have been 
ous types adhesives have been tested 
under both accelerated and long-term 
Laboratory. The use rubber adhe- 
sives wood joints, however, 
recent development that little dur 
ability data for such applications are 
available. 

was desirable, therefore, that 
long-term exposure study 
obtain data for comparison 
other types glues. Such 
laboratory-controlled 
was recently begun and will 
continued for several years. 
they have not run long enough 
give any significant information. 
ever, some indications probab! 
performance may found 
results control tests for this 
exposures begun 1956. 


Laboratory-Controlled Exposures 


Two exposure conditions are 
used this long-term evaluation 
the laboratory. One condition 


Forest Products Durabil 
Water-Resistant Woodworking Glues. 
est Products Lab. Rept. No. 1530, (Revised 
1956, 
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continuous exposure 158° and 
percent relative humidity, and the 
other repeating cycle that con- 
sists weeks percent rela- 
ive humidity followed weeks 
percent relative humidity. Ten 
specimens for each adhesive, from 
exposure, will tested with- 
reconditioning after each these 
exposure: 12, 18, 24, 
30, 36, 42, 48, 54, and months. 


These tests have not been under 
way long enough yet provide sig- 
data but the results the 
‘ontrol tests for this series have laid 
basis for comparison with re- 
sults similar tests conventional 
woodworking glues. 


Control Tests 


Preparation Specimens: For the 
laboratory exposure studies, thirteen 
yellow birch plywood panels, 
using 1/16- 12- 12-inch ve- 
neers, were made with each seven 
adhesives from the present study. 
These adhesives included three 
the solution type (Nos. 12, 14), 
two the emulsion type (Nos. 16, 
17), and one the mastic type (No. 


The solution-type and the emul- 
sion-type adhesives were applied 
the veneers with spring roller. The 
mastic was applied one surface 
with trowel having grooves inch 
deep and inch apart. The moisture 
content the veneers was per- 
cent, pressure 200 pounds per square 
inch, temperature 75° F., and the 
pressure period minutes. Two 
coats solution-type adhesives 
and were applied each surface, 
with 5-minute open assembly time 
between coats and 10-minute open 
assembly time after the second coat. 
The other solution-type adhesive 
(No. and the two emulsion-type 
adhesives (Nos. 16, 17) were applied 
one coat each surface. Assembly 
periods were minutes for adhesive 
and minute for the emulsion- 
type adhesives. These bonding condi- 
tions had been selected most fav- 
orable previous work. 

One 6-inch square was cut 
from each panels for each ad- 
hesive. The remainder these 
panels, and also all the other 
panels for each adhesive, were 
into standard plywood shear spe- 
imens (ASTM These 
specimens were divided randomly 
nto groups for initial tests 
for exposure tests. 
nens were aged for least weeks 
80° and percent relative 
before any tests were made. 
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Method Test: The initial test 
conditions for the shear specimens 
were follows: 


Tested dry about percent 
moisture content. 

Tested wet after soaking for 
hours water room tempera- 
ture. 

Tested dry 160° 
after minutes this tempera- 
ture. 

Tested wet after immersion for 
hours boiling water, drying 
for hours 145° 
immersion again for hours 
boiling water, and 
water room 

Tested about percent mois- 
ture content after week 80° 
and percent relative 
humidity. 


The 6-inch specimens were 
subjected cycles soaking and 
drying. Each cycle consisted 
hours soaking water 75° 
followed hours drying 75‘ 
the end the drying period 
each cycle, the edges the panels 
were inspected and the length any 
glue line delamination that was 
least inch deep was measured and 
recorded. 


Results: The results initial tests 
are included Table will 
noted that the dry 
strengths are lower than those found 
for the corresponding adhesive lap 
This difference due principally 
the types specimen and the stresses 
exerted these joints under test. 

According available data from 
other earlier work, polyvinyl glues, 
such glue Table and animal 
glues lose all strength the 48-hour 
soak test; glues such casein, urea, 
phenol, and resorcinol resins generally 
retain higher wet strength than has 
been retained these rubber adhesives. 

inch specimens, Commercial Standard 
requires that Type ply- 
wood must withstand average 
cycles soaking and drying with- 
out failing delamination, which 
defined one greater than inches 
length, and more than inch 
depth. the present tests the perform- 
ance individual specimens was more 
variable than usually noted for con- 
ventional wood glues 
prepared panels. This may due 
variability spreading larger panels 
uniformly with rubber adhesives with 
the hand roller technique. 

previous tests was found that 
animal and polyvinyl emulsion glues 
fail meet this standard delamination 
requirement after cycles soaking 


Fig. 14.—Relation between applied load 
75° and time failure hard maple 
lap joints made with 
adhesives. 


and drying, while such glues casein, 
urea, melamine-urea, resorcinol 
resins are capable easily meeting the 
standard 10-cycle requirement. 


Weather Exposure Series 


1956, plywood panels, made with 
five solution-type rubber adhesives 
available that time, were exposed 
weather near Madison. None 
these adhesives were used the pres- 
ent studies earlier parts this re- 
port. Each panel consisted three 


AOMESIVE 16 


20 60 
TIME (HOURS 


Fig. 15.—Relation between applied load 
110° and time failure hard maple 
lap joints made with rubber-base adhesives. 


plies 1/16-inch yellow birch ve- 
neers, They were prepared 25- 
25-inch panels cut inches, 
and exposed unprotected, facing south 
vertical position. The gluing con- 
ditions are included Table 


Fig. 16.—Relation between applied load 
80° and percent relative humidity 
and time failure hard maple lap joints 
made with rubber-base adhesives. 
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Table 7.—RESULTS INITIAL CONTROL TESTS BIRCH PLYWOOD BEFORE 
EXPOSURE SHEAR SPECIMENS CONTROLLED TEMPERA- 
TURE AND HUMIDITY CONDITIONS 


Delamination test results* 
Shear test 


Cycles® 


No. Type test Boil® test test No. 
4 (solution) 288-10 117-0 57-0 248-0 243-0 1 15 + 
12 (solution) 212-0 99-0 9-0 21-0 210-0 1 0 — 
286-4 111-0 73-0 188-0 382-8 
181-0 53-0 12-0 35-0 68-0 
(emulsion) 168-6 5-0 3-0 27-0 105-0 

20  ~=(mastic) 182-0 98-0 4-0 39-0 118-0 1 8 


taken from same panels from which specimens for long-term laboratory-controlled exposure 
were taken. 

2Value before dash is average shear strength in pounds per square inch; value after dash is average 
estimated wood failure percent. 

3Specimens inches were subjected cycles, each hours soaking water, followed 
19 hours of drying, both at 75° F. 

4Tested at about 6 percent moisture content. 

5Tested after soaking for hours water room temperature. 

6Tested after immersion for 4 hours in boiling water, drying for 20 hours at 145° ( +5°)F., immersion 
again for 4 hours in boiling water, and cooling in water to room temperature. 

7Tested dry 160° F., minutes after bringing glue line temperature 160° F.) 

about percent moisture content after week 80° and percent relative humidity. 

cycles which specimen was exposed without single delamination greater than inches 
in length and \% inch deep. 

10According Commercial Standard 35-56, Type plywood must pass cycles without failing 

delamination. means that the panel met this requirement; means that did not. 


Table 8.—CONDITIONS USED PREPARATION YELLOW BIRCH PLYWOOD PANELS WITH 
RUBBER-BASE ADHESIVES, CONTROL SHEAR TEST RESULTS, AND AMOUNT 
DELAMINATION AFTER WEATHER EXPOSURE 


Gluing conditions! 


Assembly period tion after 
Control test results? years 
After first After see- Pres- Temper- Press weather 
Adhesive coat ond coat sure ature period Dry* test Wet‘ test Boil5 test exposure® 
Min. Min. Pai, eee Min. Percent 
| SSE Seer 45 35 25 80 5 240-1 135-0 28-0 15-4 
_SASESES 60 30 25 80 5 236-2 149-0 46-0 0.8 
ee eas 60 30 25 80 5 168-1 92-0 22-0 5.5 
EEE 25 20 25 80 5 181-0 116-0 40-0 6.8 
_ eee 10 73 25 200 5 248-3 105-0 27-0 5.8 


1Veneers were spread brushing. 

2Value before dash average shear strength pounds per square inch; value after dash average 
estimated wood failure percent. Each value average for total specimens selected from panels. 

3Tested about percent moisture content. 

4Tested after soaking for hours water room temperature. 

5Tested after immersion for hours boiling water; drying for hours 145° immersion 
for hours boiling water; and cooling room temperature. 

6Percentages the entire bonded areas the panel that had delaminated. Each value the average 
for panels. 

7Force dried 170° 


Standard plywood shear specimens 
were cut from the trim portions 
the panels the time the panels were 
exposed the fence. Equal numbers 
these specimens, randomly selected, 
were tested: Dry; wet after soaking 
for hours water room tem- 
and wet after immersion 

oiling water for hours, drying 
145° 5°F. for hours, immersion 
boiling water for hours, and cool- 
ing room temperature. 

The panels have been examined an- 
nually the summer months and 
the amount glue line delamination 
was measured and recorded. Delamin- 
ated portions were probed with thin 
feeler gage, plotted 
grid, and areas delamination were 
computed. Table includes the results 
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the control tests and the amounts 
delamination the panels after 
years exposure weather. 

The results the control tests were 
approximately the same those ob- 
tained with the newer adhesives 
the present study (Table 7), and con- 
siderably lower than would obtained 
for conventional woodworking glues 
used plywood prepared for exterior 
use. 

Panels made with adhesives 
and showed excessive delamina- 
tion, while Adhesive compared fav- 
orably with hot-press urea-resin glues. 
general, these panels showed two 
unusual characteristics not normally 
observed similar panels glued with 
conventional durable wood glues. The 
edges the rubber-base panels often 


had characteristic step-wise appear- 
ance, which indicated that the adhe- 
sive bond had allowed some slippage 
the face and core plies expanded 
and contracted unequally result 
changes moisture content, Also, the 
panels often had 
checks, about 1/16 inch wide across 
the grain and inch long 
the direction the grain, allowing 
adhesive film exposed throug! 
the opening. Presumably these open. 
ings resulted from slippage 
glue line when the faces tended 
check drying during warming 
drying conditions. The exposure 
these panels continuing. 


Summary 


Considerable variation was observe: 
the performance the differen 
rubber-base adhesives that were evalu 
ated this study. Generally solvent 
type and emulsion-type 
adhesives were similar performance 
except that emulsion types were defi 
nitely lower water resistance. com 
parison with other types conven 
tional woodworking glues, the rubbe: 
adhesives are unique that they 
velop some low level strength 
room temperature immediately 
application pressure the joint 
none the conventional 
glues has this characteristic. Develop 
ment full joint strength slower 
however, for the rubber adhesives, 
the ultimate level strength much 
lower than for the older wood glues 
Greater resistance water found 
with many woodworking glues, but 
rubber adhesives are more resistant 
delamination when immersed wa- 
ter than are the polyvinyl glues and the 
conventional hot animal glue. Poly- 
vinyl and animal glues are capable 
sustaining higher loads 75° than 
are the rubber adhesives; however, the 
rubber adhesives are comparable 
polyvinyl glues load-sustaining 
ity 110° F., and generally superior 
this property 80° and per 
cent relative humidity. 

the present studies the solution 
and emulsion types rubber 
sives differ somewhat assembly 
quirements. The solution type tole: 
ate relatively long open assemb! 
period, but very short assembly per 
ods must avoided; however, 
emulsion type should 
with comparatively short open 
sembly period. 

Rubber-base adhesives have 
advantage that they currently 
application both gluing 
faces, and sometimes two coats eac 
depending the solids co: 
tent, while conventional glues 
used generally applying one coat 
one surface only. 


OCTOBER, 196 


| 


LIMITS THE QUEBEC NORTH 
Shore Paper Company comprise 
6000 square mile area the Lauren- 
tian Shield based the north shore 
the St. Lawrence River between 
Baie Comeau the west and Shelter 
Bay (Port Cartier) the east, and 
reaching some 140 miles inland the 
north, Eighty percent this area 
drained the River and 
its tributaries, When the Vikings first 
explored the Labrador and North 
Shore they called this country 
land” Land Forests. 

This area with its abundant timber 
and water resources presents many nat- 
ural obstacles the exploitation its 
forests. Rough, broken, rocky terrain 
cut deeply all directions rivers 
and streams representative the 
largest part the area, the remainder 
dotted with swamps, muskegs and 
infrequently, sand, gravel and glacial 

For more than years, the manage- 
ment the Ontario Paper Company 
and later the Quebec North Shore Pa- 
pers Company has carried out logging 
operations the Quebec north shore, 
successfully combining the 
capital, plentiful labor supply (lo- 
cated the south shore the St. 
Lawrence some miles away) and 
the rugged ingenuity small group 
jobbers, cut and deliver wood 


The Author: Simons, 
graduate B.A.Sc. civil 
engineering from the Univer- 
sity Toronto, now Assist- 
ant General Woods Manager 
for the Quebec North Shore 
Paper Co. 
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DEVELOPMENT TAILOR-MADE 


HDW hauling 4-foot wood. 


Mechanized Logging Program 


Vit Feller-Buncher handles full-length trees. 


SIMONS 


North Shore Paper Co., Baie 
Cameau, Quebec, Canada 


Rugged terrain, rest- 
less labor force, rising 
costs, and large inventories 
forced this company as- 
sess its logging methods. 
Here’s case history 
how applied 


tions logging 
problems and came 
with the program and 
equipment needed im- 
prove efficiency and lower 
harvesting costs. 


the mill Thorold, Ontario, and 
later, 1937, the new mill Baie 
Comeau. The wood was cut the fall 
when the men left their farms after 
their crops were harvested and when 
the heavy winter snows blanketed and 
smoothed out the land, horses and 
sleighs were used haul the wood 
from where was piled the bush 
the ready for the spring drive. 
This process, familiar all pulpwood 
operators, still the standard con- 
ventional method logging Eastern 
Canada. Why then, you might well 
ask, change works well? 


Why Mechanize? 


complex factors was work which 


lead the Company carefully assess 
its future logging methods. There has 
been unprecedented industrial ex- 
pansion the Province Quebec 
since the end the Second World 
War, much the St. Lawrence 
north shore. The Korean War 
resulted built-up invento- 
ries and added momentum the al- 
ready swiftly rising cost labor and 
materials. this time, the supply 
labor for woods operations began 
diminish, men were leaving the smaller 
and their farms for the chal- 
enge and adventure big construc- 
tion projects and the allure the larger 
towns and cities. New job opportuni- 
ties, resulting from the expansion, 
were obviously more attractive than 
cutting pulpwood, The marginal 
farmer began disappear, those that 
were left bought small farm tractors— 
the horse began 
There was vigorous competition for the 
pool woodsworkers that remained, 
labor turnover was high—the whole 
labor force was restless. 


costs continued increase, the 
company was forced bear heavier 
burden the form interest charges 
pulpwood inventories. The delivery 
least part the wood production 
from the stump the mill 
same year promised some relief, but 
such scheme was premised the 
ability haul the wood the driving 
point during the summer months. 

1951, the general acceptance 
the chain saw, and the trend toward 
summer cutting resulted increase 
chopper production from 1.7 
2.28 cords per man-day. The increase 
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Table PER HOUR OPERATE 
HDW TRACTOR SUMMER 
Fixed Costs: 
1. Capital Recovery ($7500, 6'(, 3 yrs., 
1200 hrs., yr.) - $1.67 
Operating Costs Per Hour 
2. Operator 1.33 
3. Gas (1.25 gal./hr. at .44 gal.) 
4. Oil (.28 qt./hr. at .35) 
5. Maintenance: Parts 2.¢ 
Labor 


Total Operating Costs $5.6 

Total Costs $7.35 
all man-day production helped 
bit, but the upward cost trend con- 
tinued. Unions had already been certi- 
fied several large, nearby logging 
operations. Unemployment 
woods-workers made almost 
possible get men after mid-Decem- 
ber when, becoming eligible for bene- 
fits, they felt that were entitled 
enjoy them. 

Here were the main problems fac- 
ing the Company: Rugged, rocky, 
broken terrain; diminishing labor 
supply, unavailable after mid-Decem- 
ber; diminishing supply horses 
and teamsters; Rising costs; Large 
wood inventories. 


The Program 
The assessment the 
roblems lead long-term plan that 
had the following its main 

The development mechani- 
cal logging system that would elimin- 
ate the muscular effort connected with 
the normal cutting and 
hauling operation and permit delivery 
wood from the stump the mill 
the same season. 

stabilized labor force, consist- 
ing much smaller group skilled 
and semi-skilled workers, working 


Observations and time studies indi- 
cated that the main bottleneck, limiting 
all attempts increase production, was 
the felling, branching, bucking and 
piling the stump the 4-foot wood. 
This phase had eliminated; and 
was considered that full-tree logging, 
using machines replace the cutter 
these operations had devel- 
The best answer appeared 
deliver the full tree central 
yard, processing landing, where the 
branching and slashing could car- 
ried out and the concentration trees 
from large area would permit the de- 
velopment suitable machinery capa- 
ble high and continuous production. 
sing unit were visualized the ulti- 
mate requirements. The development 
such machines could costly and 
time consuming without producing sat- 
isfactory was also apparent 
that not all areas the limits would 
suitable for full-tree logging. 

Harvesting 4-foot Logs: Thus, 
while the Company was able work 
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towards long-term objective, there 
was scope for some immediate im- 
provement the handling 4-foot 
wood. This would permit partial reali- 
zation the objectives and serve 
alternative full-tree logging 
some areas. For summer hauling, the 
requirement was for 
machine minimum ground pressure, 
relatively low capital cost, yet rugged 
enough work the rough terrain, 
highly maneuverable machine capable 
hauling from the stump the sum- 
mer time. 

Before looking for machine, 
yardstick had established meas- 
ure its ability economic job. 
Test results had assessed 
objective manner, 1954, the Com- 
pany engaged Mr. Lussier, grad- 
uate forester who was writing his 
Ph.D. Industrial Engineering the 
application the disciplines Opera- 
tions Research, (O.R.) logging 
problems. The development and appli- 
cation O.R. forest management 
problems Mr. Lussier has been one 
the cornerstones the mechaniza- 
tion program. Comparisons were possi- 
ble between different types equip- 
ment, and, use O.R., the produc- 
tion and operating cost machines 
under development, but not yet built, 
could accurately forecast 
totype trials. 


the same year, 1954, Bombardier 
Snowmobiles Valcourt put out 
track-laying vehicle known the 
While not meeting all specifications, 
this machine was tried and after two 
seasons and considerable modification, 
was accepted production unit. 
proved that the horse could elim- 
inated and that delivery wood from 
stump landing during the summer 
was possible. 'However, the muscular 
effort required load and unload the 
wood the trailer still remained. 
Trials were run self-loading 
but abandoned when more promising 
unit known the made its ap- 
pearance. The and trailer have, 
the operations. 

The was called, the 
Muskeg, was also track-laying vehi- 
cle, built for the western Canadian oil- 
fields. tilting platform and winch 
had been added and showed prom- 
ise tree-length yarder. was not 
suitable for 4-foot wood, but realizing 
the possibility the basic machine, 
the Company co-operated with Bom- 
bardier developing the HDW 
Muskeg 4-foot bundle yarder from 
the The first model was deliv- 
ered for trial the end December, 

The HDW had tested deep 
snow. With ground pressure, un- 
loaded, only slightly more 


pound per square inch, the machine 
handled one-cord bundles 
stump with ease. forecast ma- 
chine performance under summer con- 
ditions was made 
studies carried out winter. the 
basis these results, several machines 
were purchased, and 39,000 cords were 
muskeg-hauled during the summer 
and fall 1958. expected, with 
any new machine, there were weak 
spots. All failures were carefully fol- 
lowed-up with the manufacturer, and 
sprockets, cross links, tracks and other 
components were modified and/or 
strengthened. Production 
were encouraging enough warrant 
acceptance the HDW 4-foot 
bundle yarder. 1959, 72,000 cords 
were hauled from the stump inter- 
mediate and final landings with the 
HDW. complete report, with pro- 
duction and costs for one company 
camp, titled Operations 
Quebec North Shore Paper Company 
Limits” Messrs. Pagé and 
Ross was published the 
the February, 1960 Woodlands 
Review. 

Table shows the hourly operating 
cost the HDW, which including de- 
preciation, interest investment, op- 
erator, gas, oil, maintenance, repairs, 
and rigging, amounts $7.35. does 
not include cost choker-man road 
maintenance, which would normally 
another $1.40 per hour. 

Table gives the number trips 
per hour for various hauling distances 
and road factors. Production cords 
per hour obtained multiplying 
the number trips per hour the 
expected average load, which 
mally cord. Cost per cord for vari- 
ous distances can found divid- 
ing the production cords per hour 
into hourly operating cost. 
tors are determined class descrip- 
tion weighted the percentage 
each class the road. 

Handling wood transfer 
haul was the subject some study. 
the bundle was unloaded 


Table 2.—NUMBER TRIPS PER HOUR 
WITH SELF-LOADING MUSKEG 
SUMMER (WOOD WAS 

DUMPED 
GROUND) 
Road Factor 


F Trips Per Hour 


6.5 
5.1 
4.2 
3.6 
3.2 
2.8 
2.5 
2.3 
2.1 
1.5 


| 


Remarks: 

1) Above figures are suitable for both short-tern 
and long-term planning. 

2) To obtain production in cords per hour, multi 
ply the above figures by the average load; i.e. on: 
cord in most cases. 
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| 
800__ 
1400. 
1600 
1800. 
2000 
2500 ‘ 


the ground, manual loading 
trucks was necessary. Direct transfer 
the pallet was developed, which re- 
sulted additional savings. Due the 
limitation size, was not eco- 
nomical for truck hauling over 6000 
feet. The solution was top load the 
trucks manually after the direct trans- 
fer. Four-foot bundle yarding with the 
HDW’ will likely represent operat- 
ing method poorer stands and 
rougher country for some time 
come. Based performance the 
safe predict the horse 
can eliminated any time from 
the Quebec North Shore Paper Com- 
pany operations. 

Tree-Length While 
the HDW and solved some the 
problems, the major obstacle in- 
creased production and reduced costs, 
had not been overcome and the full- 
three-logging system was still required. 

Ontario, the parent company, 
with operations Heron Bay, had 
been experimenting with full-tree log- 
ging for several years. method had 
been developed feeding full trees 
chain flail, which branched and 
partially barked the trees and hogged 
the waste. The trees were then slashed 
and loaded directly truck pallet. 
This operation came close success, 
except for very high chain-mainte- 
nance cost. Taking lead from this 
method, Quebec Division set trials 
which full trees were skidded 
200-foot cableway. Trees 
chained the wire were advanced 
the slasher where the branches were 
taken off man using brush 
cutter. 


Table COSTS OPERAT- 
ING THE VIT FELLER-BUNCHER 
Fixed Costs: 
1. Capital recovery (depreciation and in- 
terest) ($12,000, 6%, 3 years, 1600 
hrs. year, rounded off salvage value 


$4,000) 2.01 
Operating Cost: 

2. Gas—(1.25 gal./hr. at .44/gal.) 

4. Maintenance and repairs: 

a. Parts 2.30 

b. Labor . 1.40 

5. Operator. 1.50 

Total Operating Costs $5.85 

Total Cost $7.86 


Skidding Distance 
(Feet) 


300 
600 
900 
1200 
1500 
1800 
2100 
2500 
3000 


Vit prototype 
this unit was delivered for trial 
the spring 1958. With this unit, two 
men could fell, bunch, and forward 
cord load full-length trees the 
process landing. The trials showed the 
machine had great possibilities, and 
they also indicated modifications and 
improvements. improved unit was 
tested the summer 1959. With it, 
one man could the work two, 
some instances surpassing the pro- 
duction forecast from prototype trials. 

Use the VFB which won the 1960 
Canadian Pulp Paper 
Mechanization, results saving 
$2.75 per cord comparison man- 
ual felling and forwarding the 


Table shows the hourly operating 
cost the VFB, including capital re- 
covery, gas, oil, maintenance, repairs, 
and operator $7.86. Table gives 
the production cords per hour for 
various skidding distances. Production 
varies for each type forest site. 
operating and production costs are 
known, however, cost per cord can 
calculated for any hauling distance and 
type site. 


Bombardier Processing Unit: The 
next development was pair bark- 
ing jaws, consisting necklace 
steel plates with pin hinges, which can 
clamped around the trunk tree. 
When closed, the jaws are held po- 
sition under hydraulic pressure and 
the tree pulled through, butt first, 
the jaws continually and firmly close 
conform the trunk, slicing the 
branches off cleanly. This was consid- 
ered major break-through the full- 
tree program. Despite the simplicity 
fectly during the preliminary trials 
1958 without any signs wear 
tear. 

The process landing set-up was 
changed 1958. The cableway idea 
was dropped favor winch and 
high-lead system gain the speed 
and power required pull the full 
tree through the barking jaws. The 


Table CORDS PER HOUR WITH VIT 
FELLER-BUNCHER VARIOUS SITES 


Hy-Co 
120 


Bombardier Processing Unit. 


Site Types 


Hy-Co Hy-Ox Call Call-Co Led-Call 
70 120 120 120 120 


Cords per hour 


NN WWW 


slasher was also rebuilt and improved. 
The 1958 trials were encouraging, 
enough information was gathered 
build complete processing unit during 
the winter This machine, 
20-foot sections pinned together for 
mobility. incorporates single 
unit the entire tree-handling system—a 
monorail and carriage, the branching 
jaw, the slasher, slasher conveyor, 
branch conveyor, chipper, and the con- 
veyor transport 4-foot wood the 
truck pallet. 1959, 1,745 cords were 
processed the BPU. The Company 
satisfied that the basic concept 
sound and that the VFB and BPU can 
applied certain forest stands, 
comprising percent the limits, 
lower costs $3.00 per rough cord 
over methods. 


The expected production the 
BPU, for various stump height diame- 
ters, shown Table The operat- 
ing cost $15.00 per hour, including 
capital recovery, direct material, and 
labor, maintenance, repairs, 
loading wood truck pallets. 
present, the engineering and mechani- 
cal development staff have re-designed 
the processing unit and new model 
has been built for trial 1960. Ex- 
periments have shown that exerting 
slightly more pressure, about 
cent the outer bark and percent 
the inner bark can stripped off 
the branching process. When this facil- 
ity built into the new unit, peeled 
wood will come out the far end the 
BPU and could mean much 
$5.00 per cord below called con- 
ventional methods. 


Table 5.—PRODUCTION WITH PROCESSING 
UNIT (BPU) WITH VARIOUS DIAMETERS 
STUMP HEIGHT 


DSH (Inches) Cords ‘hour 


1.06 
6 1.91 
7 3.10 
& 4.28 
9 5.17 
10 5.78 


'Computed on the basis of an 80‘; machine 
availability factor. 
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6.27 
12 6.55 
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MOISTURE CONTENT PERCENT 


MOISTURE CONTENT PERCENT 


SEPT. 
OCT. 
NOV. 
DEC 
JAN 


MOISTURE CONTENT 


MAR 
APR 
MAY 
JUNE 


Fig. 1.—Monthly average moisture content bottom 
plates, three types buildings. 
Fig. 2.—Monthly average moisture content studs one 
foot above bottom plate, three types buildings. 


Building Structural 


PIECE WOOD the time 
put into service ignored more fre- 
quently than any other characteristic 
the Yet probably the 
single most important criterion per- 
formance, because wood 
scopic material—it absorbs loses 
moisture with changes temperature 
and humidity the surrounding med- 
ium. Below the point where there 
free water the cell cavities but the 
cell walls are saturated, wood swells 
shrinks when the moisture content 
changes. 

These dimensional changes are 
constant source difficulty for the 
wood user. Movable wood items such 
doors, windows, and drawers tend 
tighten and loosen with changes 
the relative humidity the sur- 
rounding atmosphere. Wood that 
fixed place, such studs, joists, 
flooring, paneling, and door and win- 
dow casings may shrink 
enough cause opening and closing 
joints, cracking walls, and split- 
ting buckling paneling. 

Attempts stabilize wood dimen- 
sionally have been only partially suc- 
cessful. The processes that seem 
satisfactory are expensive that 
their application limited specialty 


1 Presented at Session XVII, Wood Drying, 
FPRS 14th Annual Meeting, June 1960, 
Montreal, Canada. 
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HOPKINS 


School Forestry, State University, 
Baton Rouge, 


Moisture content studs 
and top and bottom plates 
several buildings 
the LSU campus was 
checked for year 
determine variations due 
position wood, 
usage, season, 


items, The alternative dimensional 
stabilization have the wood 
moisture content, when installed, 
which close the average that 
will prevail the particular loca- 
tion. For example, interior paneling 
the Baton Rouge, Louisiana, area 
fluctuates between and percent 
moisture content. Such paneling will 
give the most satisfactory service 
about midway between these two. 
cent moisture content the time 
installation, excessive buckling may 
stallation, shrinkage severe and 
splitting may occur. 


Forest Products Laboratory Report No. 1655. 
1955. 


moisture content values for various 
areas the United States, the Forest 
Products Laboratory studied the mois- 
ture content wood dwellings 
representative cities throughout the 
The information gathered 
this study has been quite valuable, but 
felt that there need for more 
localized information, and also for in- 
formation specific components 
buildings. study designed fur- 
nish such information 
the School Forestry Louisiana 
State University several years ago. 


Study Area 


All data were collected from build- 
ings located the campus Louisi- 
ana State University Baton Rouge. 
Average annual rainfall here 
inches, which reasonably well dis- 
tributed throughout the year. The dri- 
est month October; the wettest 
July. The frost-free season averages 
270 days, and usually begins about 
March The proximity numerous 
large bodies water results gen- 
erally high relative humidity. 


_The Author: William Hop- 
kins Professor Forestry 
gree from the University of 
Cincinnati, and and 
degrees from Yale University. 
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Three types buildings were in- 
vestigated, not because they were typi- 
cal buildings the area, but 
simply because they were readily ac- 
cessible for study. All are constructed 
concrete slabs, and each case 
there sole bottom plate con- 
tact with the slab. 

One lot buildings not ceiled 
lined the inside. other words, 
the entire wall consists simply the 
studs, exterior sheathing, and the ex- 
terior, finish-wall material, 
siding cases and 
brick several cases. There heat 
any these buildings. All are 
typical farm structures the Agricul- 
ture Experiment Station. 

Another set buildings has walls 
that are lined the inside with sheet- 
rock that the structural members 
are completely enclosed. Part these 
buildings are heated during winter 
months, part are not heated. Two 
these buildings are residences occu- 
pied humans. others are sub- 
jected any use that would affect the 
relative humidity. air-conditioned 
buildings are included the study. 

all buildings, the bottom plate 
separated from the slab heavy, 
tar-impregnated building paper. All 
framing material all buildings 
Southern yellow pine. 


Methods Study 


Moisture content values were deter- 
mined with Delmhorst Model 
moisture meter, which was fitted with 
special cable with banana plugs 
one end. each location where 
knowledge the moisture content 
was desired, two stainless steel screws 
were embedded the wood depth 
The screws were placed 
distance one inch apart across the 
grain, insulated wires were attached 
these screws with spring connectors, 


and were led from the screws 
panel where they were connected 
pair jacks, Each pair jacks was 
numbered according the location 
the screws, the same numbering 
scheme being used every installa- 
tion. 

Readings were taken every in- 
stallation every other day throughout 
grouped small enough area 
that the readings could all made 
within period one hour. The in- 
stallations were visited the same 
sequence each time beginning 9:00 
a.m. The same moisture meter was 
used throughout the study. the be- 
ginning the investigation and every 
three months thereafter, this meter 
was calibrated against oven-dried sam- 
ples. The readings were 
cordingly and recorded the true 
moisture content. 

The original and all subsequent 
calibrations were accomplished the 
use sets end-matched samples 
size. The ends these samples were 
coated with end sealer slow 
down any end-wise absorption 
moisture much possible. One 
piece each set the samples was 
fitted with screws and wired pair 
jacks located outside the con- 
The other was weighed, and the orig- 
inal moisture content and calculated 
oven-dry weight were computed from 
inches size. The two larger 
samples were then place the humid- 
ity cabinet and the controls set for the 
desired humidity. constant dry-bulb 
temperature 90° was used, Each 
day the non-wired sample 
moved from the cabinet and weighed, 
and moisture content was calculated. 
the same time was 
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taken the matched sample with the 
moisture meter. When the weight 
the non-wired sample stabilized, the 
humidity was changed. The moisture 
meter readings were then plotted over 
the calculated moisture content values 
the matched samples, and the bal- 
anced curve was used basis for 
correcting the moisture meter readings. 


Discussion Results 

For purposes analysis and discus- 
sion, the data have been condensed 
monthly averages and grouped 
types buildings. preliminary sta- 
tistical analysis indicated that there 
were significant differences between 
buildings within type. Differences 
between types buildings 
tween locations buildings were sig- 
nificant. 

The moisture content the struc- 
tural members wall influenced 
greatly the type wall, position 
within the wall, and the presence 
absence heat the building. 
The monthly average moisture con- 
tent bottom plates resting con- 
crete slabs shown Fig. The 
solid line represents the data from 
farm-type building with 
ceiling the wall. such wall, 
the studs and plates are protected from 
direct contact with water and are 
shaded, but they are exposed directly 
the atmosphere. such expo- 
sure, the fluctuations moisture con- 
tent are greater magnitude and fre- 
quency. addition, the range con- 
siderable, 

The data from walls that were ceiled 
the inside but were not heated are 
represented the dotted line. will 
noted that the maximum moisture 
content attained about one percent- 
age point lower than the case 
walls not ceiled. Furthermore, the 
peaks and valleys are not abrupt. 


© | | 
average moisture content top half studs 
and top plates, three types buildings. 
gu | J 
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MOISTURE CONTENT 


Fig. 5.—Monthly average moisture conient three locations, 
slab-type building, ceiled but not heated. 


Ceiling the wall the inside creates 
somewhat dead air space where 
fluctuations relative humidity, and 
consequently moisture content 
the wood, are neither frequent nor 
great. 

The bottom plate ceiled, heated 
building presents still 
ture. The average moisture content 
during the winter months much 
lower than either the other types 
buildings. believed that the 
moisture content shown here for July 
and August higher than will ever 
again attained because this build- 
ing had just been completed 
time readings were begun. There may 
have been residual moisture 
slab, and the lumber probably 
excessively wet because exposure 
the atmosphere. 

The average moisture content 
studs, one foot above the bottom plate, 
three types buildings shown 
Fig. The general trends this 
location follow very closely those 
found the bottom plates, with the 
effects ceiling and heating virtually 
the same. should noted, how- 
ever, that the entire sheaf curves 
compressed. The minimum moisture 
content about the same but the 
maximum somewhat less. The range 
moisture content the stud one 
foot above the plate about seven 
percentage points, whereas the plate 
Closer ten percentage points. 

The average moisture content the 
top half the studs and the top plates 
again shows the same general trends, 
but the range reduced further 
about five percentage points, The 
situation these locations pictured 
Fig. 

The maximum moisture content ever 
attained bottom plates was per- 
cent; readings between and per- 
cent were not infrequent. The max- 
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imum reading studs, one foot above 
the bottom plate, was percent with 
the majority readings ranging be- 
tween and percent. The range 
for the top half the stud and the 
top plate was generally between and 
percent, with maximum 15. 
all cases, the maximum occurred the 
unceiled buildings, Seasonal variations 
are apparent the graphs, and they 
follow closely seasonal variations 
rainfall and relative humidity. 

Comparisons average moisture 
content different locations within 
types buildings are shown Figs. 
and the not-ceiled, farm- 
type buildings (Fig. 4), there 
considerable difference 
moisture content the bottom plates 
and the upper half the stud and 
top plate. Furthermore, the fluctua- 
tions moisture content are 
greater magnitude and frequency 
the bottom plates. Moisture content 
values the stud one foot above the 
bottom plate are normally about three 
percent lower than the plate, but 
the frequency and magnitude 
changes closely parallel that found 
the plates. 


the ceiled but not-heated build- 
ings, the same general differences be- 
tween locations are found (Fig. 5). 
Compared the not-ceiled buildings, 
the range moisture content some- 
what smaller and the frequency 
fluctuation not great. 


the ceiled, heated building (Fig. 
6), there was little difference 
moisture content the stud the 
proximity the bottom plate and 
the top that only two locations are 
compared. will noted that dif- 
ferences between the plate 
stud are not large, and that fluctuations 
one location closely approximate 
found the other. The high 


Fig. 6.—Monthly average moisture content two locations, 
slab-type building, ceiled and heated. 


initial moisture contents found this 
building are believed due the 
fact that readings were begun 
diately after completion construc- 
tion. There was probably 
moisture the slab and the wood 
due exposure the elements. In- 
dications are that the range this 
building the future will between 
and percent moisture content. 


Conclusions 


The results obtained this study 
not enable set hard and fast 
limtis moisture content for fram- 
ing material used homes 
Baton Rouge area, will take data 
from several more years before can 
arrive reliable averages. However. 
the data from only one year point 
some interesting facts. 

The moisture content the 
wood house not the same 
all locations. Furthemore, one end 
relatively short piece lumber may 
have one moisture content, the other 
end different moisture content. 

found this study was 
plates concrete slabs. The ordinary 
tar-impregnated building paper 
between these plates and the slabs wa: 
not efficient moisture barrier. 


The effects type wall struc 
ture, heating, and air conditioning 
moisture content the structural com 
oughly. 

ture content, for structural component 
homes the Baton Rouge area, 
probably not good practice. Indication 
are that most the structural 
tion. 
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NEW METHOD FOR STUDYING 


The Weathering 


THE PRODUCTION METALLUR- 


ICAL coke the gases and tars driven 
from the coal are condensed provide 
the raw material for wide variety 
coal chemicals. These coal chemicals, 
including millions gallons coal- 
tar creosote, are some the impor- 
tant products the United States Steel 
Corporation. major producer 
coal-tar creosote, the Corporation 
interested the properties creosote 
ing with the wood-preserving industry 
encourage the production creo- 
soted wood products the highest 
possible quality. 

One the best methods for study- 
ing the chemistry creosote 
wood preservative extract the resi- 
dual creosote from wood that has been 
service and for which completely 
documented history available. For 
purposes, however, 
amount creosote that can ex- 
tracted conventional methods from 
small core borings, sections small 
test stakes, and other small specimens 
not sufficient. Therefore, the Cor- 
poration’s Applied Research Labora- 
tory initiated search? for relatively 
simple method characterizing very 
small samples (0.1 0.5 gram) 
replace the 100 grams needed con- 
ventional E-flask distillation used 
the American Wood-Preservers’ Asso- 
ciation (AWPA). The E-flask (also 
commonly termed the Church flask) 
distallation, which accepted the 
standard method for characterizing the 
composition creosote, fundamen- 
tally evaporation method. Other 
methods that provide refined meas- 
urements evaporation have been 


proposed researchers Allied 


Junior Technologist and Supervising Tech- 
ologist, respectively, for Steel’s Applied 
Laboratory Monroeville, Pa. 
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Applied Research Laboratory, 
Steel Corp. 


The weathering creo- 
sote analyzed com- 
paring evaporation pat- 
terns small samples 
extracted from weathered 


wood and data are given 


analyses pine stakes 
after several years 
exposure. 


Chemical Corporation and Bell 
Telephone These meth- 
ods, however, were not well adapted 
logical reason that since the Lab- 
oratory was interested the evapora- 
tion pattern small amount vola- 
tile materials, controlled-temperature 
recording balance would reveal the 
desired pattern. Such instrument, 
thermobalance manufactured the 
Stanton Instrument Company Lon- 
don, was available. 


Stanton Thermobalance: The Stan- 
thermobalance, Model 
continuously recording balance con- 
structed that the sample being weighed 
supported within tube furnace. 
The electrically heated furnace con- 
structed operate throughout range 
1000 centigrade degrees. The tem- 
perature automatically raised dur- 
ing the weighing period means 
program-control motor. Although 
motors different speeds are obtain- 
able, the work reported here was done 
with motor providing constant 
rate degrees per minute tempera- 


Presented Session Wood Preservation, 
FPRS 14th Annual Meeting, June 1960 
Montreal, Canada; revised for publication August 

Smeal, 1960. Use Stanton Ther- 
mobalance for microanalysis creosote. Pre- 
sented before the American Chemical Society, 
Division Gas and Fuel Chemistry, Cleveland, 
Ohio, 


mocouple located near the furnace wall 
the center the hot zone the 
furnace actuates the 
recording pen. The furnace can 
easily raised and lowered over the 
sample the balance platform. The 
sample itself contained small 
the weighing mechanism the bal- 
ance. system guide rods and coun- 
terweight keeps the furnace symmetri- 
cally aligned with the axis the 
crucible. 

The balance mechanism sensitive 
milligram and can record weight 
rapid enough record weight 
change rate 400 
minute. 


Fig. 1.—The Stanton thermobalance. 


% Stasse, H. L., 1954. A simple fraction distil- 
lation test for creosote. Proceedings, American 
Society for Testing Materials, 54: pp. 

Leutritz, McMahon, W., and Deeg, 
tern and distillation characteristics coal tar 
Proceedings, 
servers’ Association, 55: pp. 165-175. 
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Fig. 2.—Range results from seven replicate 
runs the thermobalance. 


Use the Thermobalance: Be- 
cause the temperature-recorder thermo- 
couple located along the wall 
the furnace rather than the crucible, 
crucible high heat conductivity 
must used minimize the unavoid- 
able lag the temperature the 
sample. this work 10-cubic-centi- 
meter platinum crucible, conforming 
Standard the American 
Society for Testing Materials (ASTM) 
was used, Experimentation with vari- 
ous covers the crucible revealed 
that the best correlation with existing 
standards was obtained when the cruc- 
ible was used without 

The method distillation 
adopted the standard method for 
and the basically 
vaporization method because in- 
volves attempt rectifying the 
vapors. The major difference the 
results obtained E-flask and thermo- 
balance methods caused the dif- 
ference methods measuring the 
temperature and weighing the distil- 
late. The E-flask method measures the 
temperature point slightly above 
the liquid surface, but the distillate 
not weighed until has been collected 
timeters. The weight the distillate 
collected the end the condenser 
is, therefore, considerably less than the 
weight loss the sample. The dis- 
crepancy the amount vapor and 
condensate retained the flask and 
the condenser. This discrepancy par- 
ticularly great during the early portion 
the distillation. The thermobalance, 
however, continuously weighs the resi- 
due the vapors are distilled from 
the sample the crucible. The vapor 
loss, which the difference weight 
between the weight the original 
sample and the weight the residue, 


Recommended Practice,’’ Ameri- 
can Wood-Preservers’ Association, Washington, 
D.C., Section Al—58, p. 3 

Book Standards, 1949, American Society 
for Testing Materials, Philadelphia, Penna., Part 
pp. 
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plotted against continuous record 
temperature. The thermobalance re- 
sults are not retarded and correspond 
more nearly true measure eva- 
poration. Plateaus flats observed 
the distillation pattern obtained 
high-reflux distillation are not recorded 
the thermobalance because there 
temperature driven upward 
constant rate. 


Developing the Procedure: The 
first step developing procedure 
was determine the reproducibility 
results with the thermobalance. 
this, vaporization patterns were 
made which replicate 0.5-gram sam- 
ples one cresote were used (Fig. 
2). The range values showed 
acceptable level reproducibility. 
Vaporization patterns made during any 
one day agreed more closely than did 
replicate runs made on_ successive 
days. was believed that changes 
barometric pressure, ambient tempera- 
ture, and localized drafts accounted for 
large part the variation encoun- 
tered. 


The next step was correlate the 
results obtained use the thermo- 
balance with patterns obtained use 
5-ball distillation column, Distillation 
through the 5-ball column was chosen 
because rapid and because 
used some researchers the field 
method the accepted standard 
the AWPA. The similiarities and dif- 
ferences between the results these 
methods are shown Figure The 
thermobalance results generally fall 
between those the other two meth- 
ods. The data show that the differ- 
ences between the results the 
flask method and the thermobalance 
method are due primarily the reten- 
tion vapor that occurs the E-flask 
beyond the point which the tempera- 
ture measured. Differences between 
the results the 5-ball column and 
the thermobalance methods 


PER CENT VAPORIZING 


‘O) Snyder 5-Ball Column 
Stanton 
Church Flask 


315 355 400 


TEMPERATURE, degrees 


Fig. 3.—Characteristics creosote analyzed 
three different methods. 


uted the rapid rate temperature 
rise (6° per minute) the ther- 
mobalance. Because the loss vapor 
from the sample the thermobalance 
occurs quiet evaporation instead 
the agitated boiling that character- 
istic distillation methods, the rapid 
rate temperature increase does not 
allow time for all low-boiling material 
diffuse the surface the sample, 
from which lost. These differ- 
ences are most pronounced below about 

The final step was determine the 
ability the thermobalance detect 
differences creosote composition. 
This was done preparing thermo- 
balance vaporization patterns 
fresh creosote and distillation resi- 
dues from the same creosote after dis- 
tillates temperatures 210°, 235°, 
270°, and 315° had been removed 
with 5-ball column. Figure shows 
the effects removing the various 
fractions creosote. was reasonable 
expect that the chemical composi- 
tion creosote extracts could esti- 
mated comparing vaporization pat- 
terns. this, the authors super- 
imposed thermobalance vaporization 
patterns the chemically changed 
crosotes similar figure made with 
sample the original creosote. 


Application the Method: 
test the method actual extracts from 
30-inch stakes were removed 
from field-exposure plots, Duplicate 
stakes had been impregnated 
Rueping process with variety 
creosotes and then exposed outdoor: 
for periods and Stakes 
that were clean and free 
exudation were selected for the initia: 
study. Each stake was sawn sections 
shown Figure that indica 
tions changes the composition 
creosote relative its position with 
the stake could obtained. Thes: 
sections were shaved individually int 
fine chips the specially 
mill shown Figure The residua 
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CENT VAPORIZING 


| whole Creosote 


Fraction Boiling Above 210 
Boiling 

Above 270C 


Boiling 
Above 


Fig. 4.—Vaporization patterns from whole creosote 
and its distillation fractions. 


creosote the chips from each sec- 
tion was extracted with toluene and 
then with pyridine solvents. The sol- 
vents were then stripped from each 
extract distillation under reduced 
pressure. 


These samples residual creosote 
were characterized vaporation 
the thermobalance, and the results were 
graphed. interpret these graphs, 
the vaporization patterns were com- 
pared with the original 
creosotes and with patterns creo- 
sote residues boiling above selected 
temperatures. 


For example, extraction typical 
stake that had been field-exposure 
test for years revealed that the 
average retention had dropped from 
about 140 milligrams creosote per 
cubic centimeter wood about 
milligrams. The thermobalance vapor- 
ization patterns for the residual creo- 
sotes from this stake show con- 
siderable losses the more volatile 
compounds have occurred all sec- 
tions the stake (Figs. and 8). 
noteworthy that the vaporization 
patterns for all sections generally 
follow the vaporization curve obtained 
from creosote residue boiling above 
315 The similarity between these 
curves indicates that much the creo- 
sote boiling 315° has been 
lost from all sections the stake. 
(The differences between these curves 
also significant, however, 
discussed later.) This loss known 
occur means evaporation and 
migration. the loss were caused 
caused solely unhindered evapora- 
the curves developed 
extract and from the control should 
very close and parallel each other. 
downward migration part 
hen concentration high-boiling 

portion the Such migra- 
‘on can expected appear net 
ain (the original creosote plus the 

creosote from above) con- 


TEMPERATURE, degrees C 


centration high-boiling compenents 
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Ground Line 


Section | 


SS 3 


Fig. 5.—Position sections cut 
inch square stake for extraction residual 
creosote. 


preservative the lower end 
the stake. This concentration was ac- 
tually observed. Both below-ground 
sections contained about milligrams 
residual creosote per cubic centi- 
meter wood. The two sections above 
ground each contained less than 
milligrams per cubic 
Furthermore, Figure shows that 
although vaporization curves 
tracts from Section and Section 
are close the curve for creosote boil- 
ing above 315 the curves are not 
Both these sections were 
taken from below 
What, then, can account for the ap- 
parent differences composition 
these extracts? believed that soon 
after the test stake driven into the 
ground, some the creosote begins 
migrate downward through the por- 
ous cellular structure the wood. 
moves downward, portion the 
low-boiling volatile components lost 
evaporation from the surface the 
stake. When the moving creosote 
approaches the moist 
tion, the downward migration coun- 
teracted the upward movement 
moisture from the soil, means 
the wick-like behavior the stake. 
the section the stake just below 
the groundline, the net effect these 
counter movements causes concen- 
tration creosote. The creosote 
now partially depleted low-boil- 
ing volatile components, and has 
high proportion high-boiling, rela- 


tively stable components. 


Table 1.—RESIDUAL CREOSOTE BOILING 
ABOVE 380° EXTRACT FROM 
10-YEAR-OLD STAKE 


Amount 
Section of Stake (mg, cu em) 

1. 43 
52 
3.- 28 
29 
Average amount calculated to be in 

stake (initial retention x percentage 

above 380° unused creosote) 


centration high-boiling material 
indicated the relatively 
tion the right end the vaporiza- 
tion curve for the extract from Section 
Figure 


When the percentage material 
boiling above 380 were converted 
absolute amounts that fraction 
remaining the wood, become evi- 
dent that quantity (but not the com- 
position) this fraction Sections 
and was the same was impreg- 
nated into the wood originally (See 
Table 1.) Below ground, Sections 
and where evaporation min- 
mized the compact surrounding soil, 
the amount this high-boiling frac- 
tion was twice the amount that 
was calculated the freshly im- 
pregnated stake. This increase, which 
amounts over percent for the 
whole stake, can result only from 
chemical changes the creosote itself. 


Fig. mill designed con- 
vert stakes shavings suitable for 
solvent extraction. 


* 
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4 Extract From Section 3 
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Fig. 7.—Changes creosote resulting from years 
exposure wood above ground. 


These chemical changes are believed 
result primarily from oxidation and 
polymerization 


Figure shows similar vaporization 
patterns from Sections and 
stake that had been field test for 
only years. The vaporization 
terns lie between the control patterns 
for residues boiling down 235° and 
270° Comparison Figure with 
Figure indicates that evaporation 
the creosote has not progressed the 
extent observed the 10-year-old 
Because the vaporization curves 
closely parallel the control curves, the 
chemical change believed rela- 
tively small. 


compare the change composi- 
tion creosote within the inner por- 
tion the stake with the change 
creosote the outer portion, sec- 
tions extending inches above 
inches below the groundline were 
cut, remove the outer zone 
from the remaining core. 
After years exposure, 100 
percent more preservative was found 
the outer than the inner 
core. this situation occurs full- 
scale utility poles and other preserved 
wood items commerce, highly 
significant that the portion the wood 
exposed conditions most favorable 
fungus attack also the portion 


PER CENT VAPORIZING 
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the wood which the preservative 
tends 

When the wood shavings were ex- 
tracted, was observed that direct 
correlation existed between the sound- 
ness the stake (as rated visual 
inspection) and the amount 
uene-soluble extractives. 
tion, however, was found between the 
condition the stakes and the amount 
extract. 

Chemical analysis the extracts 
revealed further evidence chemical 
changes that occurred with respect 
time and position the stakes. For 
example, the bromine numbers (which 
indicate the relative abundance 
chemical double bonds) extracts 
had dropped from original value 
years exposure. The greatest 
chemical change during exposure was 
observed above the groundline and 
the outer zones stakes near the 
groundline. 

The oxygen content residual creo- 
sote was found consistently 
higher the outer zone than 
the inner core. The stakes treated 
with solution creosote and coal- 
tar, however, had lower oxygen con- 
tent the outer zone than the 
inner zone. hoped that continuing 
work will reveal the explanation for 
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Fraction Boiling Above 
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Fig. 9.—Changes creosote resulting from years 
exposure wood above ground. 
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Whole Creosote 
Fraction Boiling Above 315 
Extract From Section 
Extract From Section 


300 400 
TEMPERATURE, degrees 


Fig. 8.—Changes creosote resulting from years 
exposure wood above ground. 


this anomaly. Observation also showed 
that the toluene-insoluble, 
soluble, pyridine-soluble fraction had 
undergone more extensive oxidation 
than had the toluene-soluble fraction. 


Conclusion 


The Applied Research 
study the loss, redistribution, and 
chemical change that occurs creo- 
soted field-exposure test stakes during 
years weathering has been aided 
the development new method for 
characterizing creosote. This method, 
which the Stanton thermobalance 
used characterize volatile preserva- 
tives such creosote, has proved 
satisfactory and reliable means 
evaluating certain properties very 
small samples, The continuous-vapor- 
ization pattern produced the ther- 
mobalance similar that the 
flask distillation (adopted stand- 
ard the AWPA and the ASTM) 
and that distillation through 
ball The use this method, 
combination with other laboratory 
methods, has revealed that the creo- 
sote originally impregnated into 
inch square test stakes undergoes ex- 
tensive changes amount 
chemical composition during years 
weathering. Evaporational losses and 
downward displacement 
have been shown occur. This dis 
placement has resulted the concen 
tration creosote the outer 
wood near the 
composition the original preserva 
tive, however, appears facto 
influencing the chemical changes tha 
occur during years weathering. 


The study evaporation pattern: 
relative solubility, and the chem 
ical properties fresh and weathere 
creosote being continued 
methods analysis which 
will aid filling voids the preser 
knowledge wood preservatives. 
also hoped that the use these 
ods will increase the development 
better products for the users 
served wood. 
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PROBLEMS HAVE SLOWED 
the progress the fire-retardant 
plywood industry from the beginning, 
with the result that treated material 
has not been readily available the 
market. the present time, several 
manufacturers have some glued prod- 
ucts fire-retardant treated wood 
but only few have more 
less complete lines fire-retardant 
treated materials listed with the Un- 
Laboratory. One reason for 
this that too few people have at- 
tempted solve their 
problems. 


The use fire-retardant salts, for 
example, has not been widespread be- 
cause difficulties have often arisen 
machining problems, improperly 
selected adhesives, and inadequate 
inappropriate methods factory pro- 
cedure and gluing. 

The very fact that wide variety 
adhesives are available causes difficul- 
ties, because many these adhesives 
are not suitable for the bonding 
fire-retardant treated wood. Some 
the variables that must considered 
when choosing adhesive for use 
wood treated with fire-retardant salts 
include: type treatment, 
amount retention, methods 
treatment, and grade lumber 
veneer stock. 

Machining the material 
ment has also been major problem 
many cases. Wood treated with fire re- 
tardant hard machinery and cut- 
ting equipment. Steel planer knives 
and moulder knives have short life, 
sanding equipment often difh- 
ult use treated stock. Carbide- 
blades and knives are more sat- 
but they are expensive and 
hen the life the blade not long. 

The methods preparing the stock 
pressing and the pressing operation 
discouraged many users treated 
because fumes from the press 


Author: Leonard Ropella Technical 
rector the Roddis Division Weyer- 
euser, and Vice-Chairman well 
mbership chairman the Upper Mississippi 
Section FPRS. 


ADHESIVES AND PROCEDURES FOR 


Gluing Fire-Retardant Treated Wood 
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Weyerhaeuser Co., Roddis Division 
Marshfield, Wisconsin 


Ten years field ex- 
perience and laboratory 
tests have helped Roddis 
evolve practical methods 
solving some the 
problems associated with 


gluing fire-retardant 
treated wood. Here are 
the results tests nine 
types adhesives the au- 
thor has found suitable for 
use wood treated with 
fire-retardant salts. 


and because moisture content, assembly 
periods, and press temperatures are 
quite critical. The treated stock must 
machined just prior the pressing 
operation achieve the best results. 
Any excess salts the surface will 
affect the bond. The hot-press method 
good method because the short 
contact time between the adhesive and 
the stock prior final curing. Another 
satisfactory method pre-glue the 
stock and make the panels prior 
treatment. This eliminates most bond- 
ing problems except the selection 
good waterproof adhesive. Materials 
that can satisfactorily bonded after 
treatment are: lumber good 
grade, plywood, phenolic- 
bonded particle board, veneer, and 
core stock. 


The Roddis Division the Weyer- 
haeuser Company has been marketing 
fire-retardant treated products for 
about Through field experi- 
ence and laboratory tests, have 
evolved methods that can used 
solve some the problems that arise 
bonding fire-retardant treated stock. 

The tests described here were con- 
ducted over period time, fact, 
some them were just recently com- 
pleted. The following adhesives were 
used: Resorcinol, Phenol-resor- 


cinol, Phenolic film, Liquid 
phenolic glued wet, Liquid pheno- 
lic glued dry, Melamine, Mela- 
mine urea Urea, high and low sol- 
ids, Modified urea. 


These nine types adhesive were 
chosen because their suitability and 
for economic reasons, Other adhesives 
were investigated but they were elim- 
inated because high cost, lack 
known durability, lack compati- 
bility. least two different manu- 
glues each type were 
tested. The only cold-press adhesives 
evaluated were resorcinol resin and 
urea resin. Animal glues and polyvinyl 
acetates were not used these tests 
because they had been tried previously 
and were not acceptable. Emphasis was 
placed water resistance and dry 
shear because moisture has been the 
main cause failure ply- 
wood. All the resins evaluated here 
have proved satisfactory fire tests 
the point being practical. 


Treating Procedures 

The most important part treat- 
ing procedure the proper selection 
the material. Some species, such 
white oak, yellow poplar, and some 
the firs, are difficult treat, the 
heartwood most species. The lower 
grades, such No. and No, com- 
mon, are very treat sat- 
isfaction. The yield much better, and 
usually better costwise, treat 
firsts, seconds and selects. 

Some common methods treatment 
are: 
dipping, hot and cold bath, 
Osmose process, and 
uum-pressure process. The salt reten- 
tion required depends the type 
protection needed. usually ranges 
from pounds per cubic foot, 
per cubic foot high pounds 
per cubic foot. The higher the reten- 
tion, the more difficult the stock 
machine and bond. 
: 1 Presented at Session IX, Glues and Gluing, 
FPRS 14th Annual Meeting, June 1960, 


Montreal, Canada; revised version received for 
publication September 1960. 
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retardant treated wood exact pro- 
cedure. Temperatures should not 
over 150° F., and the drying time 
lumber. Rapid drying will bring most 
the salt the surface. High temper- 
ature will darken the wood consider- 
ably and weaken great extent. 
This will give poor bond and make 
unsatisfactory for service. 

Machining treated wood can 
cause trouble you are not properly 
tooled for Carbide-tipped planer 
blades and knives are essential for 
rapid job. Sanding 
equipment can used, but 
lengthy operation sand thickness. 
Machining the stock approximate 
size before treated saves time and 
money. 


Methods Bonding 


Before the adhesive can spread 
the surface, the material must 
properly machined. excess salts 
the surface will inhibit the bond 
the material. the machined joint 
too smooth, may difficult get 
good bond, and smooth joint 
often burned the planer sander 
and becomes very hard. 


Glue spreads must adequate 
the stock insure good bond. the 
spread falls below pounds per 1000 
square feet, the bond will inferior. 
square feet will also cause trouble. For 
example, heavy spread may cause 
blisters, bleed-through, and inferior 
bonds. The viscosity the mix im- 
portant for good application. Usually 
satisfactory. 

The hot-press method generally pro- 
duces satisfactory bond, but, some 
precautions must taken. The stock 
mut kept dry prior the applica- 
tion the adhesive because the 
danger blows. high temperature 
for prolonged period will also affect 
the wood and the bond. There also 
the danger the volatiles from the 
treating salts staining the face 
This stain difficult remove except 
bleaching. 

The hot-press method has the ad- 
vantage short press cycle that 
the salts have minimum time affect 
the adhesive. The railing fire doors 
another operation that has certain 
problems. The best way cure the 
adhesive this operation appears 
with electronic equipment for 
frequency curing. This does 
factory job, but care must takea 
have dry stock and low power 
The cold-clamp method can alse 
used this operation. 

After the press operation, ad- 
visable condition the pancis doors 
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Table 1.—SUMMARY TEST 


Type 
Dry Shear Shear Test 
PSI PSI 
Resorcinol _- ---- 420 90 400 75 
Phenol-resorcinol._._ 410 90 395 65 
Phenol (dry)_..---. 390 70 370 40 
Phenol (wet) __-_-- 375 80 350 95 
390 70 
Melamine - 70 280 20 
Melamine-urea_.___ 360 40 failed 
Phenolic film 320 70 300 90 


adhesives passed the cold-soak 
test. 


eliminate the possibility warpage. 
The moisture the adhesive will re- 
main for longer period the treated 
stock than will untreated plyweed. 


Test Methods 


The tests conducted followed the 
hardwood plywood specifications, ex- 
cept that shear tests were made all 
samples. Tests were (1) dry shear test, 
(2) cold soak for cycles, (3) Type 
boil tests, and (4) cold soak door 
sections. The shear tests were made 
accordance with the standard plywood 
shear test. Table summarizes the re- 
sults the shear tests. 


Adhesives 


Resorcinol Resin: Resorcinol ad- 
hesives give good bond either 
hot-press cold-press operation. 
They are comparatively expensive, 
however, and they often “bleed 
through” thin veneers. The partial so- 
lution the cost use phenol- 
resorcinol combination which also 
gives good bond. The 
strength will near 400 psi the 
glueline, and the wood failure will 
range from 100 percent. Shear 
values for the two-cycle boil test will 
slightly lower. The resorcinol and 
phenol-resorcinol adhesives have 
proved durable over period years 
field installations treated wood, 
but there still problem bleed- 
through the dark adhesive, 
ally light colored porous veneer. 


Phenolic Resin: The phenolic film 
adhesives have good durability and 
are easy handle. Our tests were 
made with one-sheet line and two- 
sheet line. The temperatures are the 
high side with this type bonding, 
which can cause some difficulties. With 
cautions, however, very good bond 
can achieved with this adhesive. 
The cost moderate, and the layup 
requires spreading equipment. With 
the two-sheet layup, there danger 
bleed-through, but usually one sheet 
will suffice. The stock must have 
slightly higher moisture content with 
this type glue line permit the 
dry adhesive flow properly. The 
shear tests this type bond will 
approximate the results obtained 


untreated wood, This type bonding 
obviously limited the hot-press 
method, but have performance 
data this type gluing. 

Liquid phenolic resins were treated 
both when pressed wet and when 
pressed after the adhesive was allowed 
dry. The cost phenolic resin 
reasonable and the bonds are good. 
This seems about the most effec- 
tive and most efficient way bond 
treated materials. The phenolic 
per 1,000 square feet 
line. spread less than pounds 
will often result skips 
joints, while spread over 
pounds may cause 
through, and inferior bonds. The bond 
quality not affected whether the 
sembly pressed wet dry. The 
shear-test values treated stock 
slightly lower than those untreated 
veneers. This difference small anc 
could caused variations drying 
temperature the treated stock 
variations the Bonds this 
type have been proved field 
tions treated wood over 
years with failures due poor 
bonds. There are some precautions that 
must taken with this process 
sides the glue spread. With wet 
bond, the stock must below per- 
cent moisture content before gluing: 
with dry bonding, the moisture content 
should percent for uni- 
formly good bonds. 


Melamine Resin: The results with 
the melamine resin were not con- 
sistent could expected. Two types 
melamine resins were tested and 
both were slightly inconsistent. The dry 
bonds and the bonds tested after the 
cycles cold soak were good, but 
one case the test specimen failed 
two-cycle boil test. The dry bonds 
the cold-soak tests were 
panels that had not been treated 
tions melamine—bonded 
have been Panel 
bonded with melamine resins hav: 
been service for over 
with failure reported, 
resin, the bond made with 
glue line, but the stock must 
percent moisture content for goo 
bonding. The temperatures 
are moderate there little 
the treated material from 
heating. Melamine adhesives are mor 
expensive than the phenolics but the 
have the advantage light colo 
The melamine resins stood well 
fire 


Melamine-Urea Resins: 
urea combinations are borderline adh: 
sives for fire-retardant bonding. 
results the dry tests and the 
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soak test were good, but results the 
Type tests 35-36 were poor. 
The melamine-urea 
quire wet-bonding process with dry 
veneer. Here again, have many 
tests interior installations with 
failures. The melamine-urea adhe- 
sives are easy use and offer par- 
icular problem, They are particularly 
idvantageous when the stock can 
ore-glued prior which 
ase, they show very good values 
tests and good durability and excel- 
ent results field installations. 


Urea Resins: The urea resins are 
too adaptable the bonding 
material. Here again, 
wet-bonding operation. Both 
‘he low-solids and high-solids liquid 
and powdered ureas were 
with little difference there 
sults, The dry-bond values were good 
and the results the cold-soak tests 
were satisfactory. The soak tests evi- 
dently are not good criterion dur- 
ability because there have 
quent failures the field. This resin 
use and economical, but 
unless satisfactory cure found, some 
failure can expected the field. 
The usual failure delamination after 
modified ureas were better than 
the straight ureas. Resins that are pro- 
dominately urea are not too suitable 
this type bonding. 


Conclusions 


Fire-retardant treated stock must 
well machined insure good 
bonds. The reasons for this are (1) 
surface salts (2) have 
true and smooth surface for bond- 
ing. difficult bonding operation 
even with good surface. Carbide- 
tipped knives are essential. For sur- 
face finishing sander satisfactory 
the speed slow and the cut 
quite small. The hot-press method 
bonding the most satisfactory and 
most widely used. This method 
necessary for some the recom- 
mended adhesives and optional for 
the others. The suitable adhesives 
phenol 
liquid powdered phenolic, phen- 
olic, film, melamine, and many 
melimine-urea resin. The great- 
shown with the 
re-retardant treated material, 
testing program should 
out determine the proper 
catment and type adhesive re- 
for your operation. The fol- 
wing test data the average 
tests taken during the 
period. 
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FACT THAT ARE CONSIDER- 
ing the place wood technology 
programs the institutions higher 
learning means actually that are 
still debating more fundamental 
question: what Wood Technology 
The status educational program 
cannot decided without first agree- 
ing the nature the program 


Tradition Not Enough 


First all, what Wood Technology 
where belongs should not 
based parentage, matter how 
legitimate. The priority claims based 
the fact that this country Wood 
Technology programs originated the 
forestry schools seem quite inadequate 
for discussing the status such pro- 
grams 1960 beyond. Existing cur- 
ricula reflect surprising degree 
unanimity regard the direction 
which are moving. But they also 
show that are state flux. 


Wood Technology Science 


Wood Technology, such may now 
found number our univer- 
sities, where find substantiation 
for the claim that Wood Technology 
programs emphasis 
science and technology merit 
professional recognition? can find 
considerable justification for this con- 
tention the fact that more and more, 
those who plan Wood Technology cur- 
ricula are recognizing the necessity for 
sound basic training mathematics, 
physics, engineering and lesser 
degree chemistry, and biology, 
level that makes possible for our 
students and graduates compete 
somewhat comparable basis with 
other professionally trained people. 
least opens the door for the more 
able students improve their techni- 
cal competency building 
foundation provided the under- 
graduate curriculum. 

also find further support the 
contention that Wood Technology 
M.S. and Ph.D. degrees from N.Y. College 
Forestry. Formerly associated with the N.Y. 
tory and Higgins Aircraft, Inc., now 


Head the Department Forest Products 
Michigan State University. 


science that Wood- Technology 
courses themselves are being constantly 
upgraded. and more such courses 
deal with the fundamental concepts, 
such wood moisture relations rather 
than wood seasoning, principles ad- 
hesion place gluing, stress analy- 
sis and design rather than timber test- 
ing. Courses dealing with the prob- 
lems machine design and with the 
physical principles involved wood 
cutting are replacing shop courses 
based machine operation, and on. 


Graduate Student Requirements 


also find substantiation the 
claim that Wood Technology grow- 
ing out adolescence the kind 
requirements impose our 
graduate students. For instance, here 
are the partial requirements, outside 
our own department, for two the 
currently enrolled graduate students 
Wood Technology Michigan State 
University. 

The first man candidate for 
Ph.D. degree. His program includes 
theory equations and 
equations; statics, dynamics, strength 
materials and advanced strength 
materials the Department Ap- 
plied and minor consist- 
ing advanced courses statistics, 
which are addition courses 
program. 


The other example that can- 
didate for Master Science degree. 
His program includes differential equa- 
tions, courses statistics through 
analysis variance, strength ma- 
terials courses the Department 
Applied Mechanics, and physical 
chemistry. This pattern for graduate 
programs quite common now all 
institutions offering advanced work 
Wood Technology. 

perhaps more self-evident that 
Wood Technology training con- 
cerned with technology. When talk 
about application basic principles 
plant operations, such season- 
ing, gluing, wood machining, 
application industrial engineering 
principles such quality control, ma- 
terials handling, plant organization and 
management wood utilization, 
deal with technology. 

Part panel presented Session XIV, 


Industry-Education, FPRS 14th National Meet- 


ing Montreal, June 1960; received August 
1960. 
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On-Job Performance 


can course consider the prob- 
lem inquiring about what our grad- 
uates are doing, are expected do, 
when they graduate and how well are 
they prepared meet the challenges 
employment. What our graduates 
do, lends itself factual analysis. 
number such studies have been 
made recent years and the results 
used assist developing modi- 
fying wood technology programs 
number our universities. What the 
prospective employers expect our 
graduates much more difficult as- 
sess. What they think they want 
too often motivated the needs 
the day. Some still experience difficulty 
recognizing that there might sig- 
nificant differences between people 
who come the hard way through 
the ranks, and technically trained, 
though admittedly inexperienced, col- 
lege graduates. There exists consider- 
able evidence today that competition, 
technological developments, 
plain instinct self preservation are 
forcing change attitude certain 
segments our industry, least 
that employment wood technologists 
professional level not longer 
Perhaps the more sound tech- 
nical training our graduates are receiv- 
ing has something with that, too. 

From the information available 
all about our graduates know 
that most them perform different 
levels technology, and apparently 
successfully. Some stray into sales and 
promotion work, and the more able 
end the administrative and man- 
agerial positions. few continue with 
their training and enter research and 
teaching careers. 

seems, therefore, that Wood Tech- 
nology programs are moving the di- 
rection where the foundation our 
curricula are the sciences, largely math- 
ematics, physics and engineering and 
lesser degree biology and chemis- 
try. this foundation attempt 
superimpose technological training 
somewhat specialized nature 
based single, but admittedly 
complex raw material, wood. 
these two objectives largely agree; 
the difference approach becomes 
evident the degree emphasis 
placed basic science requirements 
and the technical level which the 
technological aspecis the program 
are presented. 

Equally important what done 
with the balance the program. Some 
think that the remainder the 
curriculum requirements might di- 
rected toward broadening the outlook 
our graduates toward the economic 
and social problems which they will 
face toward improving still further 
their scientific background. The others, 
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seems have hard time breaking 
away from the traditional requirements 
imposed the Wood Technology pro- 
grams the parental relationship 
with the forestry schools. with the 
existence these vestigial and tradi- 
tional requirements, that there rea- 
son for disagreement, rather than with 
placement the program 


Where Does Wood 
Technology Belong? 


Assuming that this analysis what 
Wood Technology programs are cor- 
rect, that the basic ingredients such 
programs are the physical and engi- 
neering sciences and specific technolo- 
gies—where such programs 
this point the question may 
asked, would such program 
were conceived today and independent 
real imaginary relationship 
forestry would included the 
area applied engineering. 

The argument that 
nology should closely linked with 
forestry schools because forest man- 
agement students should also ex- 
posed wood science and technology, 
not important argument favor 
this co-existence. Certainly, foresters 
should exposed Wood Technol- 
ogy and wood processing. But what 
are the facts? much advantage 
taken most the schools this 
availability such instructional re- 
research opportunities the forestry 
majors? You know the answer. Would 
they exposed any less this area 
were offered applied engi- 
neering 

the other hand, may also 
asked, how much wood technolo- 
gists benefit from the association with 
other departments areas found 
our larger forestry schools? Regarded 
realistically, how much time should 
devoted forestry well balanced 
wood technology curriculum? Only 
much may necessary present 
well balanced picture our forest re- 
sources and understanding the 
ment. This again can done without 
close administrative alliance between 
the two areas. 

Are there any other benefits from 
this co-existence? Yes, but 
them not stem from mutuality 
basic educational and research interests 
aims, but are rather result the 
facts life. put bluntly, this 
country there other place for 
Wood Technology go. Engineering 
schools, far, have exhibited little 
interest Wood Technology 
Wood Engineering, and Wood Tech- 
nology will never strong enough 
establish itself absolutely inde- 
pendent basis. 


Symbiosis 

The answer this problem 
symbiotic association, which 
proper connotation signifies the living 
together intimate, and mutually 
beneficial association two dissimilar 
organisms. Though dissimilar many 
ways, these two areas, Forestry and 
Wood Technology, can 
beneficial provided that each allowed 
explore the utmost its own po- 
tentialities. This can done only 
each refrains from imposing the 
other restrictive requirements, 


nothing more sound than 


The symbiotic relationship implies 
among other things, analytical 
proach curriculum If, 
instance, all the students forestry 
college must have year botany, 
year calculus, this position must 
defended with more sound reasoning 
than course need botany; 
“well, had year botany and 
never regretted or, 
calculus, the best kind 
develop disciplined minds.” 


our Wood Technology program: 
are allowed develop the basi: 
sound reasoning then the 
accident their being part forestry 
schools can turned mutual 
vantage. But each must speak with 
equal authority its respective area 
Where not possible then eithe: 
the two should administratively sep 
arated, the frank admission 
that Wood Technology this case 
tended acquaint the students 
and shallowly about the fact that trees 
produce wood, and that after, 
wood the principal economic reason 
why are interested trees. But 
that case there should 
that Wood Technology aspiring 
the status profession. 


Wood Technology being called 
ence and technology program, then 
does not matter where is, and ther 
are some sound technical and 
reasons for its being part 
ence and technology program, but 
watered down version it, then 
does not deserve called profe 
sional program, and that case, 
either should placed more 
genial climate where has 
tunity grow up, should 
sional subject, intended for roundi: 
out forest management training. 
that case, certainly should 
forestry curriculum, but shou 
not considered professional tra: 
ing its own right. 


—— 


The Need for Emphasis the Basic Sciences 
THE WOOD TECHNOLOGY CURRICULUM 


FLEISCHER 


Chief, Division Timber Processing, Forest 
Products Laboratory,” Forest Service 


U.S. Department Agriculture 


WAY JUSTIFY THE INCLU- 
sion prominent way the 
basic sciences any program ap- 


education would extol 


their merits liberating the mind 
man. This argument old 
education itself. find repeated 
even the philosophy the mod- 
ern atom scientists. Mr. Robert 
Oppenheimer, for example, pays trib- 
ute basic science education when 
says, revelation new and 
unexpected wonders, the harmony 
world free inconsistency, wid- 
ens men and gives sense 


beauty which both vast and 


This argument will seem rather 
remote the everyday practice 
wood technology. The technologist 
more likely attracted the 
observation that “knowledge 
wants practical knowl- 
edge that will assist him finding 
practical answers the problems 
that must face industry. 


the other hand, there are some 
who think that 
should all-out for specialization 
specific sciences, claiming that the 
best wood technologist would 
chemist, physicist, mechanical 
engineer. This philosophy most 
frequently found the laboratory 
where basic research carried on. 
Here often necessary for the 
research man specialize the 
point excluding much general in- 
formation needed for industrial 
problem-solving work. 

wood technology, any 
profession, there room for di- 
versity viewpoints, and the pro- 
fession will benefit from having 
plentiful supply men who have 
the profession through cir- 
routes. However, this dis- 
cussion will necessary gen- 
cralize and consider the average 
wood technologist rather than the 

uncommon specialist. Since this 
will work for the wood-using 


The Author: Dr. Fleischer 
charge research work 
veneer and plywood the 
USFPL, and Chairman 
the Publications Committee 


and M.F. from the University 


from Yale. 
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basic science education prepares the technologist for work- 
ing rapidly changing world. 
student’s years school are the most favorable years for 


learning complex science. 


The wood technologist must able more than just run 


dry kiln treating cylinder. 


basic science education liberates the mind man. 


industry, that industry must ex- 
amined for guidance what 
constitutes adequate curriculum. 


The Wood-Using Industry 


The wood-using industry which 
the wood technologist serves is, 
fact, variety industries, having 
common only this one thing, that 
the raw material wood. pro- 
duces variety products, such 
lumber, pulp and paper, veneer and 
plywood, posts, poles, piling, ties, 
timbers, cooperage, even fuciwood. 
Unlike the automobile industry, 
which business make prod- 
uct, the wood industries are busi- 
ness primarily use specific raw 
material. They are intensely 
the one resource that supports them, 
even the point having seg- 
mented themselves into groups, de- 
pending upon the particular species 
which they may use. They not 
give much thought combining 
wood with other materials such 
metal, plastics, glass, and the like. 

Furthermore, there considerable 
specialization with respect the 
manner which the resource 
used. One manufacturer uses wood 
make sawn products, another 
make pulp, others make veneer, 
flakes particles. Large parts the 
wood-using industries have not yet 
joined hands integrated operations 
order the resource the 
fullest possible extent. 

least part this industry 
markets its products rather 
primitive form, sometimes without 
benefit thorough drying and with- 
out much effort improve its prop- 
erties, such preservative, fire 
retardant, stabilizing treatments. 


Part panel discussion presented Ses- 
sion XIV, Industry-Education, the FPRS 14th 
National Meeting Montreal, June 1960. 


Even gluing processes, 
tained their first major industrial ap- 
plication the wood-using indus- 
tries, have not attained general ac- 
ceptance, even though many other 
industries—late-comers the gluing 
field—are now sticking together al- 
most everything under the sun with 
glue, such shoes, automobile wind- 
shields, building components, and 
airplanes. Fabrication consumer 
products wood often left 
hand laborers small shops, not 
highly industrialized. 


The industry confronted 
major problem connection with 
the changing nature its resources. 
The species picture changing; tim- 
ber size and quality are declining. 
The easy-to-reach, easy-to-use woods 
have long been gone. The need for 
technical knowledge about how 
use today’s timber steadily 
greater. 


Emphasis Raw Material 


Thus follows that, meet the 
needs the wood-using industries, 
primary emphasis should given 
specialized training about ma- 
terial that forms the resource for this 
group 
tries. the wood technologist 
have specialized knowledge offer 
these industries, this, that 
has been taught 
things about wood that the average 
engineer chemist has not been 
taught. This emphasis the raw 
material also distinguishes him from 
host other product specialists, 
such furniture technologists, pa- 
per technologists, 
nologists, and the like. 


tion with the University of Wisconsin. 
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This conclusion also serves give 
direction those process studies 
that are inevitably part any 
technology curriculum. Such studies 
should not specific, and applied 
particular products, dealing for 
example with the drying lumber; 
but they must basic and general, 
dealing the drying field, for ex- 
ample, with wood-moisture relation- 
ships, the physical 
volved heat transfer and moisture 
movement, and the and 
chemical properties wood that 
affect drying, whether lumber 
veneer, poles particles. 

The wood technologist must 
able more than just run dry 
kiln treating cylinder. all 
the technical helpers that are likely 
employed the wood-using 
industries the future, the wood 
technologist, given the proper 
training, could become the leader 
who would look beyond the walls 
the present industrial The 
wood-using industry, which may ini- 
tially have been slow accept mod- 
ern technological advances, going 
greatest challenge wood 
technology educators prepare 
men who will have the vision and 
breadth knowledge needed 
industry facing modernization and 
automation. 


Basic Training for the Future 


This brings one the 
strongest arguments that are fre- 
quently used support 
training rather than strictly ap- 
plied training: namely, chang- 
ing world, schools cannot afford 
teach student merely how things 
are being done today, for they must 
done differently tomorrow. 
new graduate whose curriculum has 
been overloaded with product and 
process courses may have unlearn 
much what has learned before 
value his employer. Mr. 
Robert Willis, president the Na- 
tional School Boards Association, re- 
cently told group educators that 
“What learn today obsolete 
tomorrow, must concentrate more 
heavily teaching methods in- 
quiry, teaching people how use 
tools knowledge, rather than ask- 
ing them accept today’s facts 
ultimate truth.” 

Another argument favor 
basic education that the student’s 
years school are the most favora- 
ble years for learning complex sci- 
ence. the age where study 
and learning come easy. accepts 
the challenge difficult study. 
impressionable this stage, and 
easily stimulated. While the cam- 
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pus, therefore, ought taught 
those things which are more difficult 
even impossible acquire else- 
where. the job man can always 
learn how turn valves, how put 
together machine, how run 
quality control plan. However, once 
has left the campus and oc- 
cupied with full-time job, making 
living for himself and his family, 
and striving get ahead profession- 
ally, the prospects learning the 
basic elements mathematics, chem- 
istry, physics are dim indeed. 


Where Start? 


Granted, then, that are going 
emphasize the basic aspects 
wood technology education, where 
start? The lumber industry 
the largest the wood-using indus- 
tries and likely use many 
more wood technologists the fu- 
ture. This industry, composed over 
60,000 plants and using over per- 
cent the timber cut the United 
States, one that has not changed 
its technology greatly the 20th 
century. What the 
hold store for the lumber indus- 
try? Will the advent new sources 
energy, the new techniques 
automation, change the in- 
dustry? will continue chew 
into sawdust percent the 
material that sawn, just create 
path for the cutting tool move 
in? Should wood tech- 
nologists taught the cutting 
action sawteeth, should 
they taught that wood will cut 
with knife? shall the educator 
take page from the Science-Fiction 
comic book, and consider the pos- 
sible use ultrasonic vibrations 
some disintegrating ray? one can 
tell. The information that likely 
most useful the candidate 
the long run will therefore deal 
with the basic physical laws force, 
momentum, velocity, the principles 
electronics, the electrical proper- 
ties wood, and the effects mois- 
ture, heat, and other variables 
modifying wood during processing. 
obvious that great improve- 
ment will come applying the new 
knowledge the conversion wood 
unless the prime movers are well 
grounded the laws physics. 


Interest growing present 
the relationship between wood den- 
sity and the strength and utility 
the product, and how wood strength 
and density variations are affected 
growth characteristics, geographi- 
cal location, climatic factors, and the 
like. deal with problems this 
area, the technologist must apply 
basic mathematical and engineering 
principles. Yet engineer alone 


could not solve these problems. Basic 
biological information will needed: 
knowledge gained from the study 
how wood grows, its anatomy and 
structure, and how its properties 
may vary depending genetic and 
environmental conditions. 


Growth the Chemical Industry 


What about chemistry? 
wood technologist get along 
with beginner’s course 
chemistry? this point some in- 
formation recently gathered 
Harold Tarkow the Forest Prod 
ucts Laboratory will interest 
comparison the rate growth 
the chemical industry with that 
all U.S. industry, measured 
Federal Reserve Board Index 
dustrial Production, showed that th« 
average growth rate the chemica 
industry was roughly times 
average all U.S. industry. Thi: 
means that the raw material require 
ments for this industry are increas 
ing faster than those for any othe 
segment our economy. 


The chemical industry can 
vided broadly into categories 
inorganic and organic. The per 
tains the production carbon 
containing materials, such medi 
cinals and plastics. comparison 
the rate growth the organi: 
and inorganic segments the chem 
ical industries shows that the organi 
twice that the inorganic segment 
present the materials come 
from coal tar, petroleum, 
gas. chemical research, means are 
being found for converting wood 
waste industrially important or- 
ganic chemicals which some day may 
compete with those derived from 
present conventional sources. The 
wood technologist, with 
edge chemistry, could 
assisting the chemical industry 
develop new source raw ma- 
terial, while the same time finding 
new uses for the million tons 
wood residues per year that are gen- 
erated harvesting and using our 
wood crop. 

Finally, there one more 
ment the practical type fav 
nology education. This one has 
with maintaining high 
than just the 
example, that engineering and 
haps some other disciplines are 
with the object introducing 
basic studies into their 
wood technology curricula are 
similarly strengthened, they will 
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able attract high-quality stu- 
dents but will end attracting 
merely the mechanics. 


Conclusion 


Thus appears that the wood 
technology education program could 
benefit greatly from more emphasis 
wood chemistry and wood phys- 
ics, more basic mathematics work, 
and strong background the bio- 
logical sciences. will not nec- 
essary for every 
have knowledge chemistry 
that enables him set plant 
convert waste wood into chemical 
products, nor knowledge biol- 
ogy sufficient grow yeast 
wood sugars. However, the task 
the wood technologist bound 
become more complex. the past 
his task has been very elementary, 
because the demands the wood- 
using industries have been simple. 
With the exception those engaged 
research and teaching, wood 
technologists have been mainly prac- 
tical men whose main task has been 
help the wood industries 
better what they are already doing. 
New developments, 
requiring the services wood tech- 
nologists qualified lead the indus- 
try, have not been numerous. 


tremendous program new 
development lies ahead; 
ress, once begins, likely 
rapid. this stage particularly 
important that high-quality people 
available, who may avoid making 
many expensive mistakes. Mr. Kap- 
pel, president American Telephone 
Telegraph, recently stated, “The 
cost development far greater 
than the cost research and 
big development gets off 
wrong foot, the price terribly 
Management, once having its 
fingers burned, will reluctant 
consider other new processes and 
developments that might prove more 
successful. These mistakes must 
avoided having the best technical 
help available. 


wood technologist will 
capable leading the industry 
new triumphs only has had 
exposure basic science 
while the campus. basic 
will enable him under- 
stand the results new research, 
nterpret them for management, and 
develop and apply new and mod- 
techniques industry. needs 

have open mind, liberated 
‘om the shackles yesterday’s and 
relatively static technology 

exposure the basic sciences, for 

ily this way can properly 

juipped for tomorrow’s technology. 
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Vocational 


for Wood 


SIGURD JOHNSON 


North Carolina State College 
Raleigh, N.C. 


TRAINING TRAINING 
people what will required 
them the job applying the 
methods, developments, and equipment 
necessary. These methods and develop- 
ments, the product research people 
and organizations, are worked out 
through the application scientific 
principles. 

The current trend engineering 
and scientific fields such wood tech- 
nology putting more emphasis 
the basic sciences and less emphasis 
application and North 
Carolina State College, for example, 
the wood technology program the 
School Forestry formerly had cur- 
riculum that included the 
ences, mainly mathematics, chemistry, 
and physics, but addition they had 
specific courses the application 
these theories. These courses consisted 
lectures, laboratory work, and fac- 
tory visits show how kiln drying 
was done, how cuttings were made, 
and how finishing and other technical 
processes were done the industry. 

Recently, this wood technology cur- 
riculum has been changed, and the em- 
phasis has been placed 
courses that would not apply high 
scientific level have been eliminated. 


The Author: Mr. Johnson 
holds B.S. from 
State College Forestry, 
and M.F. from Uni- 
Furniture Manufacturing and 
Management at N.C. State 
College. 


The applied approach 
wood products manufacturing 
education recommended 
the way train 
people what will 
required them 
the job. 


More work statistics and mathemat- 
ics have been added. The wood tech- 
nology program the senior year 
now includes wood chemistry re- 
quired course, and options include 
number economic courses, Some 
tional courses wood products manu- 
facturing are: economic decision pro- 
cesses, econometrics, economics the 
firm, industrial relations, and 
mental statistics for engineers. This 
just example what happening; 
these courses indicate change 
direction. 


School Engineering 


Changes the School Engineer- 
ing’s industrial engineering curriculum 
represent what happening the 
other curricula engineering. Form- 
erly, students went through the basic 
courses chemistry, physics, mathe- 
matics through calculus, and then they 
got the typical chemical engineer- 
ing design courses, such statics, me- 
chanics and thermodynamics, but just 
the minimum required become 
engineer. Then the students learned 
how apply these subjects indus- 
trial engineering problems, such 
time and motion studies, production 
control, plant layout, and quality con- 
trols. Three years ago this program 
was changed and more mathematics 
were Students now take third 
year mathematics that includes, after 
differential and integral calculus, differ- 
ential equations and introduction 


Session XIV, Industry-Educa- 
tion, the FPRS 14th Annual Meeting, June 
1960; received September 12, 1960. 
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requiring one course, More courses are 
required including laboratory work. 
The industrial engineering subjects, in- 
stead having considerable amount 
practice stopwatch time study, 
have been broadened. The new courses 
are longer called time and motion 
studies, but they cover the same ground 
and faster. They cover courses 
what they used have about 
They cover the theory, but give very 
little application the use stop- 
watch. use may demonstrated 
laboratory, and student may use 
watch few times but not compared 
what they used for production 
control and other courses. They have 
gone into solving industrial problems 
the use mathematics and 
tics. operations research, the men 
are given the engineering theory and 
the mathematical theory, and they are 
taught solve industrial problems 
approach. 
course, this requires more mathe- 
matical and statistical background. This 
the approach that going our 
school and presume most other 
schools. 


Furniture Management Curriculum 


our furniture management curric- 
ulum, started out develop cur- 
riculum specifically pointed that one 
industry, which somewhat the re- 
verse the Our approach the 
subject directed towards turning out 
men who can help the furniture manu- 
facturing industry more efficient. 
not promote wood such. 
are very concerned with wood 
technical basis, wood technology, 
because wood the best material 
have found for furniture. are also 
concerned with upholstery materials, 
fabrics, springs, etc. This approach pre- 
sents another series problems. 
have 4-year curriculum and have 
decided teach the students indus- 
trial engineering, business 
ment, little wood technology, and 
special furniture subjects and still keep 
years. Consequently, there was 
compromise when this curriculum 
was set up. 


This program financially backed 
the furniture industry, which has 
committee that works with the col- 
lege. The curriculum includes the basic 
sciences, but only year mathe- 
matics, which includes algebra, trigo- 
nometry, and analytical geometry. Re- 
cently added some calculus. 
have chemistry through qualitative an- 
alysis but organic chemistry, 
higher math, and physics taught 
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without the use calculus, although 
engineering physics normally taught 
with it. There are further courses 
such things thermodynamics, en- 
gineering mechanics strength ma- 
point, this little weak. 
field wood technology, find the 
same situation. started with con- 
siderable number wood technology 
courses, such wood structure and 
identification and few special courses 
like production engineering, structures, 
and construction, 


The aim the furniture program 
was prepare man either 
dustry which has very few technical 
poeple. Most the furniture industry 
the Southeast made com- 
panies that are owned and operated 
the same people. Often, one per- 
son acts chairman the board, 
president and general manager the 
company; financial control usually 
the hands the operators the 
company. These operators are either 
men without higher education, men 
with business administration lib- 
eral arts education. Most the com- 
panies have technical people, and 
they are not capable putting 
proper technical program 
dustry, This why had this 
ticular applied program. 
uates can out and begin work 
the industry without instruction and 
some good. 


After while, found that these 
people were only ineffective mix- 
ture. tried throw new 
course, such statistics, and make our 
students, instead half engineer, 
three quarters engineer. saw 
that this was not effective; were 
only dabbling the edges and not giv- 
ing man real background. 


Then, several years ago, another ap- 
proach was tried—that putting en- 
gineering more scientific and 
theoretical basis. tried along 
with his and select those courses from 
the various departments that would fit 
our curriculum, but 
trouble. took the first years 
the industrial engineering program 
and put down the budget mathema- 
tics, because theoretically, students 
should not taught the use cal- 
culus their junior year, more 
statistics until their senior But 
found this not true. the time 
they reached statistical quality control 
their third year their program in- 
volved calculus, and students had 
never had calculus. The same thing, 
sure, would have happened even- 


tually the Forestry School, because 
there, the program going real 
scientific direction. This particularly 
true wood technology, because 
intended that those people who come 
out with wood degree 
should really know the background 
wood and its complete 


New Program 


Now have new proposed cur- 
riculum. are taking the same 
mathematics, chemistry, physics, 
before, and the industrial engineer- 
ing department still teaches some 
services courses such things 
time and motion study 
tion control. are trying work 
with forestry along the same lines 


originally required 150 credit 
hours graduate, but this has beer 
reduced 140. This poses prob 
lem, because there has been ten 
dency our school, and suppos: 
others, add courses because you 
feel you can’t leave something out. 
Our belief that cannot includ 
everything curriculum and 
well. What have done 
reduce some the industrial engi 
neering subjects, and have sug 
gested reducing some the 
technology. What are trying 
this? man doesn’t have 
complete engineering background, 
let’s say, judging from our particula: 
curriculum, and neither will 
his wood technology background 
detail. However, have some 
application courses. 


The final examination cours: 
processing represents the approach 
this subject. This exam does not 
merely test the student’s 
the course, determines whether 
the student was able analyze 
solve problem. The 4-hour test in- 
volves the design and layout 
plant produce given amount 
certain price-level furniture. 


train students for work the 
dustry, just can’t crowd all 
subjects and courses would 
to. Some things have omitte 
give our students little 
basic sciences and wood 
but not thorough understandir 
them. Bear mind, however, 
are turning out men who can 
used the next years. Since 
cannot all things all 
why not the job that can 
—and well. 
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PATE debate single appro- 
priate home for education wood 
technology, but rather point 
conviction that the forestry school 
logical, but sense exclusive, 
sponsor for the continued development 
wood technology training. 


the interest more orderly 
consideration where the indicated 
training belongs, how fits into 
one type school another, 
desirable offer definition wood 
area high disagreement poten- 
tial, and not prepared offer 
comprehensive and all-inclusive defini- 
tion that will satisfy all customers, 
any more than prepared de- 


The classical concept wood tech- 
nology introduced the forestry 
school curriculum years more 
ago, was that course wood 
structure ex- 
today fair number schools with 
major offerings the area under con- 
sideration have specific course labeled 
wood technology with these same sub- 
ject matter limitations—and generally 
distinct from another course desig- 
nated timber machines, timber phys- 
ics, mechanical properties wood. 


Expansion from course cur- 
with without several optional spe- 
cialties, has been quite diversified 
the various forest schools, con- 
nent between administrators wood 
programs and even among 
nembers their faculties, not only 
regard where the basic instruc- 
ion should seated but even more 


The Author: Dr. George Garratt Dean 
Yale School Forestry and past-president 
the Forest Products Research Society. 


OREST PRODUCTS JOURNAL 


The wood technology curriculum should geared 
training specialists qualified both for technology 
positions development and research and for production 
and supervisory work the forest products field. 


with reference what constitutes 
adequate program study the 
light present-day needs and 
opportunities. 


What Wood Technology? 


For the sake something tie 
discussion to, accepting the 
definition the latest edition For- 
est Terminology, published the So- 
ciety American Foresters, which re- 
fers wood technology the sci- 
ence wood, including its anatomy, 
chemistry, properties, and treatment. 
tion this definition, excluding 
from consideration such applied 
phases wood utilization 
ture manufacturing, lumber merchan- 
dizing, pulp and paper manufactur- 
ing, packaging, and other subjects 
this general type. 

Traditionally, education wood 
technology and companion instruction 
general wood utilization have been 
conceived and nurtured definite as- 
pects the forestry school program 
and brought the present state 
admittedly imperfect development un- 
der such sponsorship. 


conceded that wood technology, 
understand today, its broad 
sense might well have been developed, 
with somewhat different emphasis, 
our schools engineering, schools 
and departments chemistry and 
chemical engineering, 
tutes, faculties applied science. 
real sense, these and other po- 
tential sponsors have let the oppor- 
tunity direct the direction wood 
technology education default— 
largely because their notable lack 
interest wood other than in- 
cidental engineering material chemi- 
cal material. 


Industry-Education, FPRS 14th National Meet- 
ing Montreal, Canada, June 1960; 
received July 29, 1960. 


Forestry Sponsorship 


all recognize the great contribu- 
tions made the field wood tech- 
nology engineers, chemists, physi- 
mathematicians, 
outside the profession forestry, but 
the same time must also give 
recognition the work wood tech- 
nologists with forestry background. 
interesting note the recent 
listing education 
programs for careers the forest 
products industries” that instruction 
every case under the exclusive admin- 
istration the school department 
forestry conservation, This 
exclusive such programs build- 
ing construction, furniture manufac- 
turing, pulp and 
and wood 
which some instances are taught 
other departments. 


Also worthy note the fact that, 
almost without exception, the direction 
and utilization programs charge 
men who received their training 
our schools forestry. Furthermore, 
can point with pride the grow- 
school backgrounds who are charge 
research and development for com- 
panies the forest industry field. 
tional labs concerned with research 
wood technology has been largely 
association with forestry schools. 
the first place Wood Awards made 
since that competition started, all but 
one have been students enrolled 
forestry schools. the 1960 com- 
petition, the overwhelming proportion 
the papers submitted was from such 
students. The diversity the sub- 
jects and the basic nature most 
the studies involved provide clear- 
cut indication the attention the for- 
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estry schools are devoting instruc- 
tion and associated research wood 
technology. 


the proof the product its 
performance, contend that the pro- 
grams which have been developed un- 
der forestry school auspices are dem- 
onstrating their worth. 


Future Development 


There are three main avenues 
approach the further development 
instruction (and associated 
search) wood technology: biologi- 
cal, engineering, and through the 
physical sciences—each with par- 
advantages and values. Ac- 
tually, course, associated training 
transcends the normal boundaries 
these three areas, with its concern with 
math, economics, business administra- 
tion, communications, and other areas 
instruction. Short virtual life- 
time spent school, the training 
wood technologist bound repre- 
sent compromise subject cover- 
age, dictated the interest the 
student and the concepts 
ments the educational institution. 


Accepting the fact that the 
cal approach wood technology 
logical and normal one, especially 
dealing with material that 
logical its origin, contention 
that such instruction definite 
responsibility the forestry school, 
with its vital interest the production, 
harvesting, and utilization wood 
major product the forest. 
that setting, the wood technology cur- 
riculum should geared training 
specialists who are qualified (within 
the limits their academic experience 
and their further self-education) both 
for technology positions develop- 
ment and research and for production 
and supervisory work the forest 
products field. Some schools may em- 
phasize the research and development 
objective, especially the graduate 
level; others the production and super- 
visory aspect; while still others may 
combine the two objectives. 


Needed: Flexible Curriculum 


The opportunities for further de- 
velopment wood technology our 
forestry schools point the need for 
marked degree flexibility the 
curriculum, liberalizing the program 
study provide more adequately 
for requisite courses math, basic 
sciences, and yet the 
same time retaining minimum 
pertinent courses forestry—den- 
drology, forest 
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economics, for example—in order 
provide the wood technologist with 
least limited perspective regarding 
the management and significance 
the timber resource. Such develop- 
ment has, course, been underway 
more than few our forestry 
schools for some time, with more 
than minimal success. The main points 
argument have come establish- 
ing the degree (or extent) depart- 
ure from core forestry subjects, 
and deciding the extent di- 
versification and specialization the 
program. 


The time limitation the 4-year 
undergraduate program obvious 
major problem the development 
nology, especially our concern for 
educating superior students for pro- 
fession rather than training men 
merely for vocation. obvious 
that students cannot educated prop- 
erly all aspects wood technology 
perhaps adequately even one 
area the span four years. This 
tention the significance graduate 
study part the wood technology 
program, also emphasizes the sig- 
nificance continuing self-education. 


the forestry school, the wood 
technology program can make 
ond important contribution 
tion educating specialists that 
field. This providing appropriate 
instruction dealing with relevant basic 
aspects wood technology for the 
forest management major, silvicultur- 
ist, geneticist, and other specialists 
well the generalists forestry. 
important that these men have 
adequate understanding the ma- 
terial they are engaged growing, 
that they may more effectively direct 
their efforts toward 
quality timber and meeting the re- 
quirements the forest industries, 
this capacity, wood 
serve bridge the gap between those 
who grow the timber and those who 
utilize it. 


Let’s face our real problem. are 
not attracting enough fresh blood into 
the industry through the available edu- 
cational channels, and are not 
fully utilizing the facilities our 
schools. The product coming out 
our present wood technology program 
selling itself—our graduates are 
becoming more and more acceptable 
the forest But, must 
continue place the emphasis 
quality instruction and quality 
student, not worry about where 
seves with developing all the outlets 


Bumps 


and 


Dents 


Lumber 


DAVIS, Technologist 


Forest Products Laboratory,’ Forest Service 


NOW AND THEN SOMEONE 
SENDS the U.S. Forest Products 
Laboratory sample lumber with 
puzzling bump that appeared mysteri- 
ously the smooth surface. 

strange bumps shown Figure 
tremely light, slow growing type with 
rings per inch, the sort wood 
that comes from the outside big, 
old, over-mature 

This bump was sawed half 
shown Figure Part shows the 
character the bandsawed 
with toothmarks plainly showing 
all slopes. Part shows the profile. 
Measured the peak the bump, 
the sample inch thicker than 
the base. Since big bandsaws leave 
flat surfaces, naturally follows that 
the original board was flat when 
was freshly sawed and the bump de- 
veloped afterward. 

somewhat elastic substance, wood 
can compressed and, after the 
pressive force removed can 
cover its original size. Somewhere 
the handling operations, the log from 
which the sample (Fig. was 
tained sustained blow heavy enough 
compress the soft green wood 
depth least equal the height 
the bump. The board under discussior 
was sawed off very shortly afterward 
The compressed wood this 
gradually expanded and recovered 
original position large degree 
least: This expansion 
bump, like little round hill, plain! 
showing the bandsaw marks all 
slopes. 

the above explanation. this piece 
dry ponderosa pine, three dents 
equal depth were deliberately made 
points and The wood 
these dents, course, 


Maintained Madison, Wis., coope: 
tion with the University Wisconsin. 
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none was One the orig- 
inal dents remains jointer cut 
was made just deeply enough re- 
move the dents and The sur- 
face just the jointer cut left 
it; dent, recovery, but some 
slight evidence compression. Water 
was applied point and within 
few minutes the compressed fibers be- 
neath the original dent recovered and 
produced small bump shown. 
Prolonged exposure high humidity 
can expected produce similar re- 
sults 

This water test has practical ap- 
whether small depressions are chipped INCHES 
grain chip marks. Water will have 


effect chipped grain, because 
particles are actually broken 
low the line cut, shown Fig. 
The wood this figure 
Chip marks, the other hand, are 
small depressions where the wood has 
been compressed rather than removed. 
They are caused chips that occa- 
sionally fail pass off the exhaust 
but cling the knife edge and dent 
the wood the next revolution. 
rather extreme case illustrated 
Figure 3,B. The result applying 
water demonstrated Figure 3,C; 
Fig. bump ona Douglas-fir board; surface bump 

showing sawmarks all sides; profile bump. 

into small bumps. Wood specimens 

and Figure are Sitka spruce pitch allowed set the outfeed dition, followed moisture pickup, 
from the same board. rolls can imprint patterns uniform believed explain the origin 
The peculiar pattern low bumps intervals planed lumber. This con- the bumps Figure 

Figure occurred regularly 19- 

inch intervals along the length 
12-foot board ponderosa pine, one 
the softer and more compressible 
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Fig. 2.—Method 
small 


The moisture content the bumps the labora- 
time machining was not known, nor tory shop. Point 

planing. 


and dent re- 


Six inches common diameter for moved jointing; 
outfeed rolls planers. round dent removed 

inches, which equals the spacing 


the bump pattern. Deposits glue 


Fig. 4.—This pattern bumps recurring 19-inch intervals through- 
out length board was caused deposit glue pitch outfeed 
rolls planer. 


Fig. between depressions caused chipped grain 


birch, and chip marks Sitka spruce, C., application 
water. 
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LOG SPECIFIC ELECTRICAL RESISTIVITY 


LOG SPECIFIC ELECTRICAL RESISTIVITY 


LEGEND: 


LEGEND: 
HEMLOCK OPEN POINTS RADIAL 
SOUTHERN PINE SHADED POINTS TANGENTIAL 
OPEN POINTS RADIAL 


ALFRED STAMM 


Forest Products Laboratory, Forest Service 


PREVIOUS PAPER THE AUTHOR 
developed method for de- 
termining the continuous bound-water 
diffusion coefficients wood the 
fiber direction. The vapor 
tion normal moisture movement 
through wood was eliminated fill- 
ing the microscopically visible void 
structure with molten metal contain- 
ing bismuth, which causes the alloy 
thus sealing off the capillaries. Meas- 
urements were made the rate 
water adsorption and swelling these 
thin metal-filled cross sections vari- 
ous relative humidities and when im- 
mersed liquid water. was shown 
that diffusion coefficients can cal- 
culated from both the rate water 
adsorption and the rate swelling 
data. The two methods gave values 
good agreement. Measurements 
made liquid water eight species 


The Author: Dr. Alfred 
Stamm, formerly subject 
specialist 
USFPL, holds a Ph.D. from 
the University 
He is now on the faculty o 
North Carolina State College. 


MOISTURE CONTENT (PERCENT) 


between the logarithm the specific electrical 
resistivity five softwoods and the moisture content. 


FPRS HONORARIUM SPEAKER 


Bound-Water Diffusion Into 


tions and differences 
wood and sapwood are small for 
woods low water-soluble extracts. 
Extractives were shown act bulk- 
ing agents, increasing the rate 
diffusion though the measurements 
started higher moisture content. 
The average bound-water diffusion 
for continuous diffusion 
per sec. for softwoods low 
water-soluble extractives and 
per sec. for hardwoods. 
Measurements made Sitka spruce 
cross sections under different relative 
humidity conditions showed that the 
bound-water diffusion 
creases exponentially from very low 
value percent moisture con- 
tent quite high value average 
moisture contents approaching the 
fiber saturation point. was also 
shown that the bound-water diffusion 
creases rapidly with increase 
temperature rate about propor- 
tional the increase vapor pres- 
sure. This indicates that the movement 
bound water not mass move- 
ment but rather consists series 
molecular jumps which are vapor pres- 
sure controlled (12). 


MOISTURE CONTENT (PERCENT) 


Figure 2.—Relationship between the logarithm the specific electrical 
resistivity three hardwoods and the moisture content. 


Because the fact that lumber 
normally very long the fiber direc- 
tion compared its dimensions the 
radial and tangential directions, the 
major part drying occurs across the 
obtain bound-water 
cients the transverse directions 
they are used calculating 
theoretical drying rates. 


Ratios Bound-Water Diffusion 
Coefficients the Transverse 
Directions the Fiber Di- 
rections From Electri- 
cal Measurements 


The author (11) has shown tha 
paths parallel and series com 
bination analogous electrical con 
duction through the same system. Di! 
fusion through number paths 
parallel Diffusion throug 
reciprocal the sum the 
cals the diffusion through each 
dividual type path. This analog 
was confirmed Burr and the 
thor (2) for wood completely fille 
with salt solution showing 
the transverse electrical 
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& TANGENTIAL SWELLING 


RADIAL SWELLING 


WATER 


SQUARE ROOT OF TIME (~MIN/ 


Figure 3.—Rate water adsorption and swelling 
impregnated thin specimen Douglas-fir the tangential direction. 
Solid lines show experimental values; dashed lines show stress-free 
calculated values; cross dashes are drawn 


Numbers right indicate final time. 
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final values. 


SQUARE ROOT OF TIME (aMIN 


Figure 4.—Rate water adsorption and swelling 
impregnated thin specimen Douglas-fir the radial direction. 
Solid lines show experimental values; dashed lines show stress-free 
calculated values cross dashes are drawn final values. 


Numbers right indicate final time. 


Wood 


relative that the bulk solution 
the same dimensions 
equal the diffusion coefficient 
salt into matched water-filled 
mens relative the diffusion salt 
bulk water (2). 


was felt that this same analogy 
should hold for bound water wood 
below the fiber saturation point. 
this were the case, the ratios the 
conductivities through 
block wood any particular mois- 
ture content below the 
tion point the tangential the 
direction should equal the 
ratio the diffusion for 
bound water through the cell walls 
the same directions. 


Although there considerable data 
the literature for the electrical con- 

the only publication found that 


The fifth series seven reports 
Essentially, the information contained 
series was the basis for 
sponsored the Midwest 
tion and presented Dr. Stamm the 
National Meeting June 1960 Mont- 
Canada. 
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Diffusion coefficients were 
obtained from electrical 
conductivities wood the 
transverse directions and 
bound-water diffusion coeffi- 
cients the fiber direction. 
Direct measurements were also 
made. Calculated and 
measured values were good 
agreement. 


three structural directions from which 
the desired ratios can calculated 
one Hiruma (5). gives ra- 
tios radial longitudinal conduc- 
tivities for three softwoods ranging 
from 0.31 0.49 and for five hard- 
woods ranging from 0.26 0.45. The 
corresponding tangential longitud- 
inal ratios range from 0.28 0.42 for 
the softwoods and from 0.16 0.26 
for the hardwoods. none the 


tion with the University Wisconsin. 


species used this research were in- 
cluded the research Hiruma, 
was decided make electrical conduc- 
tivity measurements blocks wood 
cut from the same specimens used for 
determining the bound-water diffusion 
the fiber direction (12). 


The measurements were made 
cubes eight different species that 
were conditioned three different 
moisture content conditions using 
modification the mercury contact 
method Hiruma (5). This was 
preferred the electrical conducting 
silver paint contacts used David- 
son (3), the measurements can 
made all three structural directions 
dimension measurements, and the rate 
attainment equilibrium moisture 
content are not affected the mer- 
cury contact. 

specimen wrapping 0.5-inch-wide 
electrician’s tape around the edges 
that about 0.25 inch protrudes. The 


Cited the end this article. 
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Table 1.—SPECIFIC ELECTRICAL RESISTIVITY SITKA SPRUCE CUBES THE THREE 
STRUCTURAL DIRECTIONS THREE RELATIVE HUMIDITIES 


percent relative humidity 


Ratio of 
resis- 
tivities 


Specific 
resis- 
tivity 

Megohms 


No.! content 
Percent 


2-L 


'Nos. 1 and 2, 2.25 inches on a side. 
rent, R—radial flow, T —tangential flow. 


specimen held with the cup surface 
horizontal high electrical resist- 
ance clamp. dish containing mer- 
cury slowly raised adjustable 
table means fine screw adjust- 
ment almost contact the bottom 
the specimen. The specimen 
justed the clamp that the clear- 
ance above the mercury the same 
around all the bottom edges. The 
table then raised that the mer- 
cury just makes contact with the block 
wood. Mercury added the cup 
depth about inch. Electrical 
contacts are then made with the mer- 
cury the cup and the lower dish 
electrical resistance bridge circuit. 


The bridge circuit consists high 
known resistance, (approximately 
sistance box ranging from 11, 
110 ohms, standard resistance 
1,000 10,000 ohms, S,, 
wood specimen with unknown 
sistance, electronic electrome- 
ter connected between the junc- 
tions XS, and S,V. potential 
volts series with tapping key 
connected across the junctions XS, 
and The resistance varied 
until deflection occurs the elec- 
trometer when the key momentarily 
depressed. 


relative humidity 


Moisture 
content 
Percent 


Ratio 


Megohms 


50 percent relative humidity 
Specific Ratio 
resis- resis- 
tivity tivities 

Megohms 


Moisture 
content 
Percent 


resis- resis- 
tivity tivities 


104 10. 
198 
321 
106 


197 
322 


$ 1.8 
1,72: 


longitudinal flow of cur- 


What This Research Means 


Theoretical studies the mech- 
anism the movement water 
through wood have been hampered 
the fact that three different types 
movement can occur simultane- 
ously. method for measuring 
bound-water movement through the 
fibers independent liquid and 


vapor movement the coarse capil- 


lary structure has been worked out 
and experimental 
cients determined the across the 
fiber directions. The way which 
these can combined with vapor 
diffusion coefficients calculate the 
combined diffusion will given 
the next paper this series. 
felt that these fundamental studies 
will eventually lead improved 
methods for drying wood. 


Duplicate readings are readily made 
lowering the table break the 
contact and again raising just 
make contact, Table gives the data 
for four Sitka spruce cubes two 
sizes determined the equilibrium 
moisture content each three dif- 
ferent relative humidities. The fact 
that the two sizes cubes give com- 
parable indicates 
that Ohm’s law obeyed. Although 
the resistivities increase greatly with 
decrease moisture content, the ratios 
the resistivities the radial and 


the tangential that the longi- 
tudinal direction are virtually 
fected changes moisture content. 
Table gives the ratios the con- 
ductivities (the reciprocal the ra- 
tios the resistivities) for the eight 
species wood, Although the ratios 
vary appreciably between species, they 
all fall the range and 
are quite similar the values given 
Hiruma (5). Figure shows 
plot the logarithm the specific 
electrical resistivity the radial anc 
the tangential directions 
moisture content for the five soft 
woods. Figure similar plot 
the three hardwoods. The slight curva 
ture the plot good agreemen 
with the plot the logarithm 
specific resistivity versus moisture con 
tent published Weatherwax 
Stamm (15) for wood with the ring 
various angles. 


The ratios tangential longitud 
inal, and radial longitudinal, con 
ductivities Table representing 
ratios for the bound-water 
coefficients, were used calculate 
tangential and radial bound-water dif 
fusion coefficients given Column 
and Table These will com 
pared later with coefficients derive: 
from water adsorption 
data. 


Rate Bound-Water Diffusion 
the Transverse Directions 
Metal-Impregnated 
Wood 


Thin edge- and flat-grain specimens 
three different softwoods and 
hardwoods (about inch the 
tangential the radial directions 
inch square the other directions 
were cut from the same stock 
mens the cross sections used for 
determining the bound-water 
coefficients the fiber direction (12) 
and the cubes used the 
measurements just described. The 
cimens were weighed, 


Table SWELLING UNIMPREGNATED AND 


Table 2.—AVERAGE RATIO RADIAL AND TANGENTIAL SPECIFIC 
ELECTRICAL CONDUCTIVITIES THAT THE LONGITUDINAL 
DIRECTION FOR DIFFERENT WOODS 


Number of Ratio of conductivities 
Relative 

humidity 

conditions 


Radial- Tangential- 
longi- longi- 
tudinal tudinal 


Specific Speci- 
Species gravity' mens _ Sizes 
Sitka spruce 
Douglas-fir 
Redwood 
Western hemlock 
Southern pine 
Paper birch 
Sweetgum 
Black cottonwood 


mre 


weight and volume basis. 


IMPREGNATED DOUGLAS-FIR CUT EACH THE 
THREE STRUCTURAL DIRECTIONS 


Ratio 

tangen! 

to rad 

Volumetric? 
Percent 


Swelling 


Radial 


Percent 


Type specimen! Tangential 


Percent 


Unimpregnated: 


Cross section 5.00 
Edge-grain specimen 7.€ -48 
Flat-grain specimen 38 5.74 


Metal impregnated: 


Cross section 4.40 
Edge-grain specimen 3.50 
Flat-grain specimen 5. 


*Sum of tangential and radial swelling. 


OCTOBER, 


8 541 1.0 
981 1.82 
1,760 3.26 
|| 14.9 24.0 1.0 12.7 & 536 1.0 
46.8 1.95 1.86 981 1.83 
<i 74.8 3.12 3.04 1,760 3.23 
3-L 15.1 22.7 1.0 12.8 108 1.0 10.9 538 1.0 
R 43.5 1.87 200 1.85 980 1.82 
70.0 3.08 319 2.96 1,735 3.23 
4-L 15.1 23.1 1.0 12.9 108 1.0 10.9 
R 43.2 1.87 205 1.90 3 
T 72.4 3.13 318 2.95 4 
‘ 
12.12 1.42 
0.53 0.32 12.05 1.69 
.48 
.36 .30 11.65 1.95 


Table 4.—TRANSVERSE BOUND-WATER DIFFUSION COEFFICIENTS FOR DIFFERENT SPECIES 
AND METHODS DETERMINATION 


From 
water 
Specific absorp- 
Species! gravity? tion 


per sec. 

itka spruce 0.42 15 

16 

17 
Do .38 19.6 
Jouglas-fir 14.3 
13.9 
southern pine «5S 15.9 
15.0 
‘aper birch .63 13.3 
13.5 
weetgum .57 12.4 
7 

slack cottonwood .29 

Average 14.7 


Tangential direction 


Diffusion coefficients in 
Radial direction 


From From From 
electrical water electrical 
From From measure- 
swelling ments* tion swelling ments®* 
1078 em.? 1075 em.? 10°78 em.? 1078 em.? 10°78 em.? 10°75 em.? 
per sec. per sec. per sec. per sec. per 
17.3 12.8 19.7 21.2 21.2 
19.2 19.5 
14.3 16.8 16.7 16.3 16.0 
15.3 16.4 16.4 
14.4 12.0 16.7 19.9 14.4 
11.5 és 17.8 18.4 ‘ 
11.9 12.4 14.4 12.8 14.2 
11.3 13.6 12.8 
12.4 12.0 18.4 17.8 14.2 
12.4 37.7 18.3 
12.9 12.4 16.5 16.1 
12.1 16.7 
13.6 13.1 17.1 16.1 


Except as noted, specimens were about !< inch by 2 inches by 2 inches. 


-Dry weight and volume basis. 


‘Using 40 x 1078 em.? per sec. for the average bound-water diffusion coefficient in the fiber direction 
for the and per sec. for the hardwoods. 


*One-sixteenth-inch edge-grain veneer. 


the dimensions measured. 
mens from single species (two edge- 
grain and two flat-grain) were impreg- 
nated with molten metal time. 
The procedure used was virtually that 
previously described (12). order 
obtain the maximum possible pene- 
tration with molten metal, more 
effective vacuum pump was used that 
reduced the pressure less than 0.02 
millimeter mercury rather than 
higher pressure 2,800 3,000 
pounds per square inch was also ap- 
plied. The calculated extent filling 
relative the theoretical maximum 
varied from low value 0.77 for 
sweetgum high value 0.92 for 
the sapwood southern pine. This 
virtually the same range filling 
found for cross sections (12). The 
extent penetration was adequate 
all cases for obtaining initial wa- 
ter adsorption that 
the square root time over 
cient distance measure its slope, ex- 
measurements could only made 
from the swelling data. 


All specimens were edge-coated 
with two coats aluminum paint 
minimize edge diffusion. 


Measurements were made 
adsorption and swelling 
metal-impregnated specimens when 
were immersed liquid water 

25.3° Figures and give the 
the measurements for edge- 

flat-grain specimens Douglas- 
both cases the initial weight in- 
versus square root time 
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linear, was the case for metal- 
impregnated cross sections (12). The 
swelling the direction diffusion 
(tangential for Figure and radial for 
Figure linear from the start, 
whereas the swelling right angles 
the direction diffusion (radial 
for Figure and tangential for Fig- 
contrast slight initial retardation 
both tangential and radial swelling 
for the cross sections (12). The im- 
mediately linear relationship 
diffusion direction would expected, 
sion can occur lamina thickness 
time without part the lamina 
imposing restraints upon the others. 
the other hand, swelling di- 
rection right angles the direction 
diffusion should significantly re- 
strained, the swelling succeeding 
laminae the thickness direction are 
restrained the laminae that have 
not yet swollen. These restraints 
are not rapidly relieved they are 
for the cross sections. the case 
the cross sections, swelling 
cally what would expected for 
stress-free conditions the time two- 
thirds the final swelling has 
occurred, the case the radial 
swelling shown Figure takes 
4.2 times long attain two-thirds 
the final radial swelling due re- 
straints does attain two-thirds 
the final tangential swelling, which 
this case has been unrestrained. 


swelling the radial direction 
could occur without restraint the 
same final value that does under 


restraint, its rate would increased 
represented the lower dashed 
curve Figure The plot was drawn 
the final swelling the same time 
that two-thirds the final stress-free 
tangential swelling obtained. This 
curve would give the same diffusion 
the unrestrained tangen- 
tial swelling. 


Barkas (1) has shown that the equi- 
librium moisture content wood can 
affected marked extent re- 
straints. the case the metal-filled 
wood where restrains cannot 
lieved internally, the water adsorption 
the volumetric swelling. 
possible correct the moisture con- 
tent values stress-free conditions 
multiplying the observed moisture con- 
tent values the ratio the unre- 
strained the restrained volumetric 
swelling. Within the accuracy needed 
for this correction, the volumetric 
swelling equal the sum the 
tangential and radial swelling. For 
example, Figure after 900 min- 
utes the measured water ad- 
sorption 15.1 percent, the unre- 
strained tangential swelling 5.4 
percent, the measured radial swelling 
0.4 percent, and 
stress-free radial swelling 2.3, The 
unrestrained moisture adsorption 


2.3 
then 20.1 percent 


The upper dashed line Figure 
drawn through series similarly 
calculated represents the 
water adsorption that would 
been expected restraints swelling 
and water adsorption had been absent. 
This plot virtually linear 
percent moisture content, which 
two-thirds the adsorption the fi- 
ber saturation point. The time attain 
this point inflection 900 minutes, 
the same the time attain two- 
thirds the final stress-free tangen- 
tial swelling. The experimental stress- 
free tangential swelling and the wa- 
ter adsorption corrected stress-free 
conditions both give diffusion coef- 
ficient average moisture con- 
tent percent 14.3 10% 
per sec. using the Boltzman form 
Fick’s general diffusion equa- 
tion (7). 


16t 


where the thickness the 
men the diffusion direction and 
the fraction the final water ad- 
sorption swelling attained time 
seconds for this particular 
example). 


(1) 
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similar way the radial bound- 
water diffusion coefficients were found 
the corrected water adsorption data 
and per sec. from 
the stress-free radial swelling Fig- 
ure 


Table gives the equilibrium tan- 
gential, radial, and volumetric swelling 
and the ratio tangential radial 
swelling for thin cross sections, edge- 
and flat-grain specimens Douglas-fir 
both unimpregnated and impregnated 
with molten metal. The volumetric 
swelling (tangential plus radial) vir- 
tually the same for the unimpregnated 
cut each the three struc- 
tural directions, which are only slightly 
more than the respective metal-filled 
specimens. both cases the stress-free 
tangential swelling the edge-grain 
specimens greater than that for the 
cross sections, and the restrained radial 
swelling less than for the cross 
Conversely, the case the 
flat-grain specimens the unrestrained 
radial swelling greater than that 
for the cross sections and the 
strained tangential swelling is_ less. 
These effects are more pronounced 
the case the metal-impregnated wood 
than for the unimpregnated wood due 
the fact that restraints cannot re- 
lieved internally the former case. 


The effect stresses reducing the 
swelling right angles the direc- 
tion primary diffusion 
board) and not reducing the 
swelling the direction primary 
diffusion (thicknesswise board) 
has been observed Perkitny (6) 
and Vorreiter (14). The former 
has shown that for specimens pine 
the tangential direction and milli- 
meters wide the radial direction 
the ratio tangential radial swell- 
ing was 2.46, and when the dimen- 
sions were reversed the ratio was 1.51. 
The latter ratio practically the same 
that Table The change 
ratio was percent. The 
change the ratio for the nonimpreg- 
nated wood Table was percent. 


The ratio tangential 
swelling also changes greatly during 
the course swelling. 
free tangential swelling Figure 
2.70 percent, that is, one-third 
the equilibrium value, the radial swell- 
ing only 0.1 percent. The ratio 
tangential radial swelling 
case 27.0. When the free radial 
swelling Figure 2.28 percent, 
that is, one-third the equilibrium 
value, the tangential swelling only 
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0.4 percent. The ratio this case 
0.175. Thus, before restraints are ap- 
preciably relieved, the effects shown 
Table are far more pronounced. 


Table gives the transverse bound- 
water diffusion coefficients for six spe- 
cies wood, calculated from the rates 
water adsorption corrected stress- 
free conditions and from the rate 
swelling the stress-free diffusion di- 
rection, together with the values cal- 
culated from the ratios transverse 
longitudinal electrical conductivity 
and the bound-water diffusion coefh- 
cient the fiber direction. The agree- 
ment between the values calculated 
three ways reasonably good con- 
sidering the complications the meas- 
urements and the magnitude the 
corrections. 


Conclusions 


The analogy between electrical con- 
duction and diffusion that was previ- 
ously shown hold through the solu- 
tion-filled capillary structure wood 
(2) also holds for conduction through 
and diffusion bound water below 
the fiber-saturation point. 


The specific electrical conductivity 
wood the radial and tangential 
directions ranges from about 1/3 
that the fiber direction, with 
the radial conduction tending 
percent greater than the tan- 
This probably due the 
rays contributing conduction the 
radial direction like tracheids 
fiber direction and due the better 
alinement tracheid walls 
radial than the tangential direction. 


Swelling occurs without restraint 
the direction diffusion but under 
restraint right angles diffusion. 
The effect more 
metal-impregnated wood than nor- 
mal wood, Before 
tions are attained, the effects 
straint swelling right angles 
the direction diffusion are extremely 
high. Ratios tangential radial 
swelling may great 27.0 when 
the restraint radial and low 
0.175 when the restraint tangential 
for metal-filled wood 
straints cannot relieved internally. 


The restraints right angles the 
direction diffusion for metal- 
impregnated edge- and speci- 
mens are sufficiently great reduce 
the amount water adsorbed, When 
the water adsorption corrected 
stress-free conditions multiplying 
the actual water adsorption the 
tio the stress-free volumetric swell- 
ing the swelling under stress, the 
calculated bound-water diffusion coef- 
ficients agree with those calculated 
from the stress-free swelling 


fiber direction. The values also agree 
with those calculated from the bound- 
water diffusion coefficients the fiber 
direction and the rate transverse 
longitudinal conductivities. 


The bound-water diffusion 
ents are now known 
accuracy combined with water 
vapor diffusion coefficients calcul- 
ating the combined 
ents normal wood. This will 
done the next paper this series. 
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DAVID COUNTRYMAN 


Douglas Fir Plywood Association 
Tacoma, Wash. 


Sound engineering research 
diaphragm action roofs 
and walls has resulted folded 
plates, space planes, and other 
new structural applications 
plywood that enable the 
architect create modern, 
efficient, imaginative struc- 
tures with wood. Availability 
these and other units com- 
ponent forms will open new 
markets plywood 
construction 


CAN HARDLY EXAMINE THE 
plywood industry without being struck 
the amazing way which con- 
tinues grow. The production 1959 
from 145 fir plywood mills 
Western United States was 7.7 billion 
square feet, basis. The 
production for 1960 has 
mated 8.3 billion square feet, which 
compares with production 2.5 
billion square feet 1950, and only 
1.2 billion square feet 1940, Even 
so, the per capita consumption the 
United States last year was only 42.4 
square feet, while that Canada was 
substantially higher. 

has been estimated that about 
three-fourths the fir plywood pro- 
duction goes into construction. For this 
reason, the industry not only devel- 
ops its traditional 
kets, such underlay- 
ment and concrete forms, but also con- 
centrates finding new uses for ply- 
wood within the construction field. 


The Author: David Coun- 
tryman graduate the 
University 
Civil Engineering. 
been with DFPA for the past 
years and now the As- 
sociation’s Manager Re- 
search and Engineering. 


New Structures with Plywood... 


SPACE PLANES, FOLDED PLATES, GEODESIC DOMES 


SPACE-PLANE CONSTRUCTION—The last stressed-skin panels, made triangular 
shapes and sizes, goes into place St. church. Panels interact folded plates 
simpler structure, and other supports are required for the shell, which has clear span 
about 100 feet and height feet. 


Structural research particularly im- 
portant because rapid changes the 
technology the construction indus- 
try can make entire areas use obso- 
lete very rapidly. 

The plywood industry 
new and original uses developed its 
own research efforts, well those 
developed independently architects 
and engineers, with the thought that 
when other designers see what can 
with fir plywood, 
they are encouraged use their 
own For this reason basic data 
fundamental 
and mechanical properties are made 
available designers. 

addition its research efforts, 
the trade association, the 
Douglas Fir Plywood 
design and engineering 
service. This service will provide upon 
request suggested designs for specific 
cases, will check designs submitted 
architects with respect proper 
plywood use. present, some two 
thousand inquiries are 
nually this service, many them 
requiring substantial degree 
mathematical analysis. 


Engineering Material 


These activities rely one basic 
assumption; namely, that fir plywood 


say that its performance under given 
circumstances predictable with suf- 
ficient accuracy warrant confidence 
its use. There are two things neces- 
sary for this assumption hold true. 
First, plywood must manufactured 
standard, and second, the min- 
imum properties that standard panel 
must known. 


For Douglas fir plywood, the stand- 
ard Commercial Standard 
while for other Western 
these standards specify the minimum 
grades veneer and the various spe- 
cies combinations that may used, 
well minimum performance 
quirements for the glue Mills 
that are members the Douglas Fir 
Plywood Association and who are sub- 
ject its rigorous quality control pro- 
gram, have the advantage having 
these requirements checked in- 
dependent testing agency 
quirements exceed those the Com- 
mercial Standards, Panels 
form with the requirements 
may identified produced under 
this quality control system with the 
DFPA grade-trademark. Architects are 


Plywood, FPRS 14th National Meeting, June 9, 
1960 Montreal, Canada; approved for pub- 
lication August 8, 1960. 
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FOLDED-PLATE CONSTRUCTION—Stressed-skin plywood panels, connected along one chord 
form giant V-shaped room component, into place Seattle school. Folded plate the 


background spans feet and believed the longest clear-span folded-plate 
the nation. 


that actually will perform 
sumed their designs. 

Supervision plywood quality 
the time vital for 
two reasons. First, the glue bond inte- 
absolutely essential proper 
performance under all 
second, the grade and species the 
inner plies often important 
that the faces from engineering 
viewpoint. Since neither these fac- 
spection upon delivery the material 
the job, desirable, and many 
cases, mandatory under the building 
codes, have independent agency 
other than the producer vouch for con- 
formance the panel with the ap- 
propriate standard. 

Because plywood used engi- 
neering design its strength properties 
are paramount importance, and 
they must absolutely reliable. Ply- 
wood working stresses are derived 
from the known strength properties 
wood rational analysis, with due 
regard veneer construction and the 
direction the acting stresses. 
with other materials, 
working stresses employed that 
normal applications plywood will 
stressed well ultimate 
strength. These working stresses are 
which are listed the 
Handbook for various species. 


Sheathing Applications 


The most spectacular growth ply- 
wood applications the past decade 
has been the area sheathing 
uses. Two factors have contributed 
notably this development. One 
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the fact that lower grades logs are 
being used more commonly, 
there are available greater proportions 
the and grades veneer that 
are used making the sheathing 
panels. The second factor that build- 
ers general discover that the labor 
savings made possible the use 
plywood result lower costs place. 
This savings becomes more and more 
signficant site labor costs continue 
their apparently endless upward climb. 


Plywood sheathing used com- 
monly for walls and subfloors where 
its racking strength, 
ties and dimensional stability make 
largest single use, however, roof 
sheathing. 

With the advent com- 
mon use sheathing, the question 
arose its ability brace build- 
ing through structural diaphragm ac- 
tion. Its considerable 
ance had been well known for years, 
but now the emphasis fell being 
other words, actually design with 
it. This was particularly pronounced 
the California area where buildings 
are commonly designed for resistance 
lateral seismic forces and use 
phragm makes possible eliminate 
costly diagonal bracing members. 

Beginning 1949, the DFPA un- 
dertook investigate the design 
plywood diaphragms based analysis 
and full-scale tests. result, de- 
sign method and recommended shear 
values were derived. These were re- 
viewed and adapted the major 
regional building codes the United 
States and have gone far helping 
establish major market for ply- 
wood sheathing applications. 


Folded Plates 


One the unexpected benefits 
the diaphragm research was that 
paved the way for the development 
folded-plate construction. 
plate form thin shell construc- 
tion consisting inclined planes hav- 
ing common framing member 
their intersection. These framing mem- 
bers, chords, carry direct stresses, 
while the plywood web carries shear. 
They may considered somewhat 
beams, tilted their sides, usually 
forming sawtooth pattern cross 
parallel with the ridges and, much 
like corrugated metal, depend their 
shape achieve good load-carrying 
capacity for given amount mate- 

Each individual plate acts dia- 
phragm and can analyzed such. 
The chords are generally glulam mem- 
bers carrying compression tension 
that any end joints must spliced. 
Steel tie rods other methods are 
used carry the 
developed over the bearings. The ply- 
wood webs the diaphragms are 
supported wood framing running 
between chords, the 
being generally determined shear 
requirements. This shear also fixes the 
nailing schedule, which 
much heavier than that ordinarily used 
for sheathing. 


Although deflection the folded 
plates can calculated when only 
nails are used, sometimes glue also 
employed attaching the plywood 
stiffen the assembly. However, 
its strength not always counted 
introduced offset dead load deflec- 
tion and facilitate drainage. 

Folded plates are 
built, much like conventional frame 
construction. panels are 
often prefabricated (sometimes using 
glued, stressed-skin panels), shipped 
the site flat, assembled into Vees, 
and erected. Designs have been 
for spans ranging 120 feet, 
although the more spans 
used are generally about feet, plus 
overhangs. design method has also 
been developed for cross sections thai 
are trapezoidal rather than triangular. 


Space Planes 


Experience with 
shapes even more exciting architect: 
could also analyzed with it, Thes: 
shapes are numerous, but have 
common the fact that their cross sec 
tion varies along the span. They con 
sist generally folded plates 
called 
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One the simplest examples 
chords radiate from central point, 
alternately forming ridges 
give pleated effect. The triangular 
spaces between are sheathed with 
plywood carry the shear and form 
folded plate. 


Analysis such sections some- 
what complicated, but has been 
duced general equations for thrusts 
and shears for polygon sides 
under uniform vertical loading, based 
certain assumed conditions. Such 
pleated roofs have been designed 
diameters ranging 200 feet. 

Other more complicated 
planes structures have been built. There 
not yet any general design method, 
each proposed structure usually 
different, depending the shape that 
appeals the imagination. 
Usually, they consist 
secting triangular planes that may 
prefabricated and hoisted into place. 
Previously, such structures have been 
normally done concrete, but with 
the availability adequate plywood 
design data, the same forms 
obtained with the additional economy 
wood construction. This provides 
the architectural profession 
tional medium, the 
illustrating the innate 
wood. 

The space-plane development 
iar cry from the original objective 
the research diaphragms. yet there 
sign that the end this progres- 
sion yet view. The original re- 
search, started decade ago, con- 
‘inuing pay dividends the form 
increased markets for plywood, 
anticipated that other forms re- 
earch currently underway such 


PLYWOOD BOX BEAMS—These 60-foot beams are 6-% inches wide 
and inches deep. They taper inches deep the last feet 
one end form canopy. Flanges are three edge; webs 
are exterior where exposed and elsewhere. 


PRODUCTS JOURNAL 


shapes geodesic domes, hyperbolic 
paraboloids, and other struc- 
results. 


Components 


recent years became evident 
that new concepts plywood appli- 
cation were being developed through 
structural research that could not al- 
ways used immediately the 
building industry. These forms gen- 
erally required gluing for maximum 
efficiency, which ordinarily cannot 
done reliably the field with present 
techniques. Also the increase site- 
labor costs has led builders seek 
new methods replace the costly con- 
ventional methods hand assembly 
great number pieces. 

Both these factors argued for the 
development prefabricated com- 
industry, that could furnish 
pieces from which the structural parts 
idly. Such components differ from the 
usual prefabricated section that, 
ideally, they may used 
together almost any building, whereas 
prefabricated section intended for 
specific model particular system, 
usually residential. 

Typical components 
framing members, such truss 
plywood beam panels, such 
wall, floor roof member, Indeed, 
wood panel might considered 
component. the usual understand- 
ing the word, however, more sop- 
histicated unit implied—generally 
one that performs specific structural 
assignment, and preferably other func- 
tions well, such thermal insula- 
tion, weather-proofing, 


STRESSED-SKIN PANELS—These roof panels are feet long and 
feet wide. They have %-inch plywood top skin and 5/16-inch 
bottom skin and are framed with glue-nailed 4s. 


Because these members may used 
any type construction, neces- 
sary develop reliable engineering 
data their capacities. 
material used members 
can closely controlled with regard 
grade and moisture content, higher 
working stresses may often used, 
provided the pieces are 
graded and the refinements called for 
the design are actually provided. 
Thus, greater structural efficiency 
members than conventional 
built members, with correspondingly 
better utilization wood. 


New Industry Established 


year ago there were few, any, 
fabricators business who 
manufacture plywood components. 
Also missing was ingredient essen- 
tial the successful marketing 
structural member—namely, accept- 
product produced 
under reliable form independent 
quality supervision. There was strong 
feeling that fledgling industry could 
ill afford structural failure due 
inadequate fabrication, particularly 
where life hazard was involved. This 
feeling was echoed vigorously 
building officials, who are often 
position accept prohibit par- 
ticular method construction 
large market area they are not 
satisfied that safe. 

With all these considerations 
mind, the DFPA established 
pilot plant basis, March 1959, 
organization known Plywood Fab- 
ricator Service, Inc., PFS. The pur- 
pose PFS was foster plywood 
component fabricators’ industry, and 
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panels, which were used over 24-foot spans, 
were fabricated with one face facilitate 
plumbing and wiring, and the second skin 
was added later. 


provide effective system in- 
spection and quality 

The PFS organization affiliate 
the DFPA, and supported 
the latter its advertising pro- 
motional program, The 80-man DFPA 
field force promotes components di- 
rectly architects, thus supplying 
sales leads PFS members. Design 
and fabrication specifications are de- 
veloped the Technical Department, 
and these specifications that are 
enforced the PFS quality control 
system. New components are 
gated and developed research facili- 
ties the DFPA, while engineering 
advice architects specific appli- 
cations made available through their 
design service. 

The maintains quality 
supervisors and laboratory testing fac- 
ilities each region where operates. 
also maintains staff engineers 
assist its members design, and 
help plant layout and develop- 
operation the process being 
expanded nationwide, after initial 
nine months trial the two original 
pilot areas, 


Quality Control 


Plywood components produced 
PFS members are subject quality 
control system patterned after that 
the DFPA. This 
ments for initial qualification any 
one several classes production, 
depending the type component 
and the adhesives, whether interior 
exterior. The plant, equipment and 
operating personnel must adequate 
the satisfaction PFS examiner. 
glue-bond specimens made 
actual production runs 
tests before initial qualifica- 
tion extended. 

Once qualified, the plant subject 
continuous inspection for conform- 


ance with applicable 
Such inspection covers grading and 
sary, surfacing, moisture content, as- 
sembly, glues and gluing processes, 
finishing and sampling. 

Test samples themselves are taken 
members with core saw sufficient 
diameter that specimen having 
glue joint test area can 
the members produced are sampled, 
but certain minimum weekly quota 
set. There provision for increas- 
ing the sampling quota any time 
conditions warrant it. 

The core sample sent the near- 
est laboratory where step-type block 
shear specimen cut from and sub- 
jected the appropriate durability 
test. Interior type bonds are soaked 
water room temperature for hours 
and dried maximum moisture 
content percent for hours, 
with the process repeated through 
cycles. Specimens are then examined 
for delamination with high percent- 
age specimens required pass both 
the first and third cycles. 


ee 


taken 


QUALITY CONTROL—Core panels 
from 60-foot plywood box beam will sub- 
jected glue-bond tests. 


Exterior type specimens 
jected soak water room 
temperature for hours, then dried 
for hours 145° F., followed 
cycles soaking for hours and 
drying for hours. After final 16- 
hour soak the specimens are broken 
and the percentage wood failure 
estimated, with high average and min- 
imum wood failure required pass. 
Both interior and exterior durability 
test requirements are set cor- 
respond with those required 
plywood the Commercial Standards. 

Dry shear tests are also run both 
types specimens with average and 
minimum stress and wood failure re- 
quirements specified. 

Critical members (those beams and 
panels that exceed certain span 
loading conditions) may 
trademarked only after receipt sat- 


isfactory test reports from the labora- 
tory specimens from each lot pro- 
duced. Other standard production may 
grade-trademarked when the fabri- 
cator qualified that classification, 
providing that maintaining 
satisfactory test record. 

There are provisions for inspection 
grade all members produced and 
provision for withdrawal grade- 
trademarking privileges when the fab- 
ricator fails meet the grade the 
glue bond performance requirements. 

Conventional components may carry 
the PFS grade-trademark only when 
they comply with the appropriate 
DFPA fabrication specifications, which 
are follows: 


DFPA Specification No. BB-8— 
Fabrication Plywood Beams 


DFPA Specification No. SS-8— 
Fabrication Flat Plywood 
Stressed Skin Panels 

DFPA Specification No. 
Fabrication Curved Plywood 
Panels 

DFPA Specification No. 
Fabrication Trussed Rafters 
With Plywood Gusset Plates 

DFPA Specification 
Fabrication Trofdek Units 


addition the Fabrication Speci- 
fications, there are Design Specifica- 
tions recommended for use the de- 
signer. These include General Design 
Specification for Glued Plywood Lum- 
ber Structural Assemblies, well 
one for box beams and curved panels, 
and one process 
panels, 

Plywood box beams 
light-weight structural 
ing vertical webs plywood carry 
the shear, while bending stresses are 
carried with glulam lumber flanges. 
Although they have been made 
common see and 50-foot spans. 
The maximum depth generally 
inches but depth and other dimensions 
ments. Generally, box beams are 
tangular, but their cross section may 
vary either depth otherwise along 
their length. 

Stressed-skin panels are hollow 
semblies utilizing lumber framing 
plywood skins glued one 
sides. They may used 
ranging from feet, with 
feet being common 
skins are either scarfed, butted an: 
spliced with plywood gusset, 
may include insulation, 
for ventilation generally desirab! 
order avoid condensation. 

Such panels are normally made fla 
but they may curved achieve 
architectural effect. thick 
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they may function curved beams, 
providing tie rods are supplied, 
tied, two-hinged arch. 


Light residential roof trusses may 
also made using glued plywood 
gusset plates and lumber framing. Such 
trusses can exceedingly strong and 
stiff, and have been used large 
quantities (set inches inches 
center) obtain clear-span area. 


Other types plywood components 
are the offing. These include Trof- 
dek, series light weight folded 
plates utilizing 5/16-inch plywood 
webs with light flanges top and 


bettom made from 2-inch lumber, and 
jointed full length. Such 
members may have depths ranging 
inches and are capable span- 
ning feet even more, 
depending the roof load. They may 
also used for floor sections 
shorter spans. 


Another type plywood compo- 
present under development 
the panel section for geodesic dome 
Such sections will consist 
stressed-skin panels warped into the 
shape hyperbolic paraboloid ap- 
proximately feet square. When as- 
sembled into the dome, they will form 


shell structure that should satis- 
factory for domes ranging 
least feet diameter. 

These and other units are now being 
soon will manufactured mem- 
bers Plywood Fabricator Service. 
They all represent construction item 
known standards that will made 
tem. anticipated that they will 
effective providing new market 
for glued plywood and lumber prod- 
ucts making available the na- 
tion’s architects product reliable 
quality, tailored their requirements. 


Relation the National Wood Promotion Program 


Educational Training Programs 


ENVIRONMENT FOR LEARNING informative new booklet directed 


toward school officials and planners, members school boards, School Business Officials Convention, Oct. 1959, Miami, was 
Associations and similar lay audiences. 1700 people. Shown are Goodney, NLMA Regional 


detailed information maintenance, fire safety, economy, and struc- 
tural integrity, and emphasizes the warmth 


ices division the National Wood 
Promotion Program, educational 
tivities are being conducted two 
important areas: 

Familiarizing the student arch- 
itect and engineer with the use 
lumber and wood products 
tural and finish materials. 

Encouraging capable high school 
students seek technical careers 
the lumber and wood products indus- 
tries, 


ARCHITECTS AND ENGI- 
NEER STUDENTS 


Wood Design Data Kits 


Most the engineers and architects 
vho have been graduating from our 
chnical schools recently have good 
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Manager, Technical Promotion Department 
National Lumber Manufacturers 
Association 


knowledge design steel, 
masonry and aluminum but many 
them know little about 
wood its best advantage 
ing construction. Very definite efforts 
are being made correct this situa- 
tion. Good wood design literature has 
been supplied through the National 
Wood Promotion Program the li- 
braries all recognized engineering, 
architecture, and wood science and 
technology (This totals more 
than 300 schools the United States 
and Canada.) 

Some the publications included 


the library kits are Wood Hand- 
book, Timber Design and Construc- 


LUMBER 
w 


Manager Technical 
Manager Waco, Texas, school system. 


ASH 
SH NGOTON o¢ 


NLMA SCHOOL EXHIBIT the Association U.S. and Canadian 


Promotion, Dallas; and Crews, Business 


tion Handbook, Wood Structural De- 
sign Data, Douglas Fir Use Book, 
Modern Timber Engineering and Na- 
tional Design Specification for Stress- 
Grade Lumber and Its Fastenings. 


National Design Specification 

addition the library kits in- 
dividual copies “National Design 
able seniors and other students 
the schools who have need them. 
During the last months approxi- 
mately 1,000 copies were supplied 
institutions higher learning for 
redistribution senior students, Some 
the institutions were University 
New Brunswick, Rutgers, University 


Industry-Education, FPRS 14th Annual Na- 
tional Meeting, June 8, 1960 in Montreal. Re- 
vised copy received September 12, 1960. 
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Maine, University British Colum- 
bia, University Connecticut, Col- 
orado State University, Louisiana 
State University, University Florida, 
Air Force Base and 
Michigan State University. 

During the succeeding six months 
additional copies NDS will sup- 
plied more nearly complete cov- 
erage seniors who will graduat- 
ing from schools architecture, engi- 
neering and wood science 
nology. Packages wood design 
books are also supplied the 
heads departments the schools. 


Seminars and Lectures 


training seminars were held for civil 
engineering, architectural and wood 
science and technology students during 
April. Contacts were made with about 
students, professors 
tioners presentations groups 
the Univerity Denver, University 
Colorado, Colorado State Univer- 
sity and the University Wyoming. 
Faculty members these schools ex- 
pressed pleasure the information 
growth properties wood, grading, 
wood 
tion, fastenings, and 
building codes was presented 
NLMA cooperation with regional 
associations and the American Institute 
Timber 

Because the success the pro- 
grams indicated the manifesta- 
tions interest and invitations for 
reappearances the future 
planned participate many sim- 
ilar functions throughout the country 
possible. This activity appears 
good means for accomplishing 
broader education program wood 
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ONE SUCCESSFUL LUMBER SEMINARS was held Colorado 
State University, April Seated, r.: Rasmussen, Western 
Pine Association; Boardman, Western Pine Association; Zerbe, 
Education Services Department, NLMA; Troxell, Professor Wood 
Technology, CSU. Standing, r.: Kimbell, Jr., West Coast 
Lumbermens Association; Glaze, RILCO; 
Engineering Company; Reece, Technical Promotion, NLMA; 
Camarano, Government Specifications Department, NLMA. NLMA. 


Fletcher, Timber 


The focal point for the 
educational activities 
the National Wood Pro- 
motion Program are the 


student architect and engi- 
neer, and the capable and 
interested high school 
student. 


for architects and engineers accord- 
ance with the objectives 
panded technical promotion program. 
Plans are presently being made for 
similar seminar held the Uni- 
versity Minnesota this 

During the past year, several mem- 
bers the technical services division 
have presented lectures University 
North Dakota, Iowa State, Univer- 
sity Michigan, Michigan State, Uni- 
versity Cincinnati, Penn State, Le- 
high, Drexel, and others, 
usually incorporate the use milli- 
meter color slides, millimeter film 
and/or samples lumber and wood 
period usually held the end 
the presentation literature 
NLMA, its members and other coop- 
erating organizations distributed the 
students. 


Visual Slide Library 

file colored slides for use 
the NLMA staff and 
sentatives lecturing students, serv- 
ice classes and meetings all 
kinds has been established. present 
the file contains inch inch 
slides residential construction, 


WOOD FOR RAILROAD USES was discussed symposium held 
Chicago, June create wider acceptance and appreciation 
wood. Behm, representing Hardwood Plywood Institute, 
American Walnut Manufacturers Association, and Fine 
Association; Lawler, Wood Grain Door Committee, NLMA; 
McKean, Potlatch Forests, Inc.; Garlock, National Paint, Varnish 
and Lacquer Association; Camarano, Government Specifications 
Department, NLMA; Beattie, Technical Promotion Department, 


commercial 
buildings. the file built up, 
will eventually contain slides wood 
properties, special methods 
struction, staff activities, finishes, fast- 
ening, secondary uses wood and 
logging and manufacturing operations 
well, catalogue the slides 
the file will completed the near 
future and will maintained 
the NLMA field offices well the 
Washington headquarters office. 


HIGH SCHOOL STUDENTS 


Cooperation NLMA and FPRS 

The cooperative program between 
the National Lumber Manufacturers 
Association and the Forest Products 
Research Society increase enroll 
ments collegiate wood technology. 
wood utilization and forest products 
engineering curricula now 
years old. line with original pro 
been prepared and are now being dis 
tributed. Approximately 15,000 
Unlimited for Careers Prestige 
Profit the Forest Products 
have been distributed throug! 
out the United States. 

Write-in requests for single 
the booklet have increased main 
because 
through distribution the 
flier, Challenging Pla 
for You New Age Wood 
This pamphlet which contains 
pon that may used request 
copies “Opportunities Unlimitec 
has been sent high schools, 
cipally through cooperating 
ence and technology schools. 
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Recently have been receiving 
requests for “Opportunities Unlim- 
which was carried the March 1960 
issue HIGHLIGHTS, publication 
the Bureau Guidance the 
New York State Education Depart- 
ment. Other State Education 
ments are also assisting the distribu- 
tion educational publications, The 
career booklet also included the 
Career Day packet distributed the 
American Forest Products Industries, 
Inc. 

With the increasing need for tech- 
product development and research men 
the industry, the recruitment 
more wood science technology 
students through wise use 
NLMA career publications can 
much assistance advancing our 
product technology and keeping wood 
effective competition with other 
building materials plastics, 
masonry and aluminum. 


Assembly Lectures 


Occasionally, members the Tech- 
nical Promotion field staff get the op- 
portunity make presentations before 
high school assemblies, Recently our 
New York regional manager tech- 
nical promotion, Carl Darrow, talked 
approximately 750 high school stu- 
dents Baldwinsville, Gardner and 
Winchendon, Mass. The groups con- 
sisted students interested forestry, 
science classes and boys grade 
through 12. Darrow made brief 
talk “Opportunities the Forest 
Products showed the New 
York State College Forestry film, 
Horizons for Wood,” and dis- 
tributed copies Un- 
and the leaflet Age 
These meetings were made 
possible Mr. Frank Potter, Secre- 
the Greater Gardner 
Chamber Commerce and Dr. Gats- 
lick University Massachusetts. 


Career Day Programs 


Copies Unlim- 
ited” are continuously being made 
available personnel the lumber 
and wood products industries for Ca- 
reer Day talks high schools and 
colleges. Richard Jorgensen the 
Pennsylvania State University recently 
informed that makes about 
high school career day talks month 
tunities booklet. 

During the engineering school open 
house program the University 
Michigan last May, our Chicago re- 
gional manager technical promo- 
tion, Henry Voorhees, attended the 
NLMA exhibit and talked approxi- 
mately 100 high school students about 
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the opportunities the forest products 
industries. Approximately 500 high 
school students from all over the state 
Michigan attended the open house 
program sponsored the University 


Cooperation with Extension 
Foresters and County Agents 


The State Forestry Extension Serv- 
ices have been disseminat- 
ing information opportunities 
the forest products industries 
terested high school students and 
others. Our Cleveland regional man- 
ager technical promotion, William 
Penoyar, has personally worked with 
Norm Higgins, Extension Specialist 
Forest Products for Michigan State 
University, and the author has person- 
ally cooperated with Carl Holcomb, 
Extension Forester for the Virginia 
Polytechnic Institute. Both these 
gentlemen have kindly distributed our 
publications and other information 
the district foresters and county agents 
their respective states. 

Enlisting the aid the four five 
thousand county agents 
foresters the United States stim- 
ulate high school students enter the 
field forest products, will great 


the 


GOOD advertisement appeared 
national magazines, promoting the use 
wood siding over wood sheathing. 


aid our cooperative educational 
training programs. sincerely ap- 
preciate their assistance. 


CONCLUSION 


The National Wood Promotion Pro- 
gram currently considering the ex- 
The expanded program will require 
ments the technical services divi- 
sion: building codes, fire 
insurance, technical writing 
nical field promotion. 
tatives our present technical promo- 
tion field staff have advanced degrees 
and experience the fields wood 
technology, wood utilization, construc- 
tion and merchandising. are grate- 
ful the schools and industries that 
have trained these men and who are 
continuing educate young men who 
may additions our program 
the near future. 


The continuation our present co- 
operative efforts and the materializa- 
tion future ideas and 
certainly aid our present educational 
training programs supplying more 
and better trained men fields 
lumber and wood products. 


nothing 


world 


like WOOD 


FOR WINDOWS THAT WED BEAUTY 
DUTY—This appealing picture was created 
point the insulating qualities wood 
window frames. 


| 
| 
| 
| 
| 
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Hardwood Plywood Institute, 
Arlington, Virginia 


THE DEVELOPMENT COMMER- 
CIAL STANDARDS for wood and 
wood products—of which hardwood 
plywood one—three important fac- 
tors must considered: The char- 
acter the basic material—the tree. 
The type product that can 
produced according existing manu- 
facturing procedures 
The type product desired 
expected the consumer, 

While there are other important 
elements that contribute the develop- 
ment commercial standard, the 
three factors listed above are the pri- 
mary considerations. admitted that 
each these factors can controlled 
realistic standard can developed 
only long each factor kept 
proper prospective. 

the past years, there has 
been work underway the revision 
commercial standard 
Hardwood Plywood,” and two other 
standards, one for 
wood wall panels, and one for lam- 
inated hardwood block flooring are 
being developed. 


Revision 


The new edition CS35 can 
better described expanded stand- 
ard rather than standard. 
There have been revisions, but most 
the important changes have been 
the form additions. 

One the more important changes 
designations. What has been done 
the proposed standard expand the 
regular grades (those with numeri- 
cal designation) include premium 
grade for certain types wall panels 
and flush door faces. The premium 


Manager the Hardwood 
He holds a B. S. in forestry from Virginia 
Polytechnic Institute and a Master of Wood 
Technology from North Carolina State College. 
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COMMERCIAL STANDARDS FOR 
Hardwood Plywood Products 


Commercial Standard Plywood,”’ 


under revision and two new standards covering pre- 

finished wall panels and laminated-block flooring are 
being developed. All three standards must consider 
the basic material, manufacturing techniques, 


grade will designated No. and 
the good grade will also carry No, 
The quality veneer making pre- 
mium grade will essentially the 
same quality that making good 
grade; the chief difference being that 
premium veneers will have 
for grades designated “good,” 
“sound,” and are 
unchanged the new edition. 

Custom grade now called 
ciality position has 
been changed from the leading para- 
graph regular grade listings the 
final paragraph. This change 
tion, plus some change wording, 
grade was some kind super 
grade. The custom grade has always 
been intended catch-all for 
plywoods that did not fit appropri- 
ately the regular grades. The new 
edition the standard emphasizes 
this intent. 

Another change proposed 
construction. Two new types hard- 
wood plywood construction have been 
recognized the new 
cle board core construction 
wood inner ply construction. For these 
types construction, glue-bond test 
procedures have been handled ex- 
isting tests and reference 
present applicable standards pro- 
posed tests. For example, references 
are made standards CS45, 
CS157, and ASTM test methods. 
table requiring certain grades 
softwood crossbands and 
under grades hardwood 
plywood face veneers has also been 
added the new edition, 

There are other changes 
standard, but most are minor na- 


Presented Session XIX, Veneer Ply- 
wood, FPRS 14th Annual Meeting, une 
1960 Montreal, Canada; approved pub- 
lication September 2, 1960. 


and consumer expectations. 


ture. Standard sizes thicknesses 
hardwood plywood have been al- 
tered more consistent with pre- 
vailing commercial practices. There 
has been some revision the lumber 
core grades. Some snecies have been 
added, and some deleted the 
standard. 


Prefinished Wall Panel 
About years ago project was ini- 
ards for finishes applied plywood 
wall panels. When the project was 
originated was decided divide 
the properties finishes into 1.) 
physical properties, and 2.) chemical 
properties. 

Investigations and tests have been 
made relation the following 
wood: 1.) film thickness, 2.) impact 
resistance, 3.) cold-check 
4.) color retention, 5.) mar resistance, 
6.) wear resistance, and 
resistance. 

The chemical properties considered 
were 1.) resistance hot and cold 
water, 2.) resistance smoke, and 
3.) resistance some 
agents. 

During the past three years man) 
the original test procedures 
been discarded, many have been modi 
fied, and new procedures have bee: 
adopted. Many test procedures 
were investigated were found 
not applicable, but the chief difficult 
seemed with the varying type 
finishes. the one hand, ther 
are those types finishes that forn 
continuous film the surface 
the wood; the other hand, ther 
are finishes that penetrate 
wood and form top surface that 
combination finishing materia! 
and wood. difficult, not 
possible, evaluate these two type 


OCTOBER, 196: 


3 wh 
4 


Table 1.—PERCENTAGE BLOCKS THAT PASSED DELAMINATION Table NUMBER INCHES DELAMINATION 
TESTS (BASED 1690 BLOCKS). VARIOUS BLOCKS. 


Company Company 


Average Overall Percentages Total inches of delamination 
s0.0 74.5 58.5 81.1 81.5 63.0 97.0 61.0 


Block Size Boil Test 


68.5 162 310 450 142 49 736 14 457 848 


Drying Condition Block Size Boil Test Drying Conditions 


1-hour boil 


2-hour boil -63.5% 


1-hour boil 999” 
145° F. drying 76.3% 


2-hour boil —-2169” 


Room temp. 


H’ and H® represent two different glue formulations used by Company H. 


finishes one group tests. 
would seem that any commercial 
standard would either have provide 
separate tests for the two types 
tem evaluation within the same 
group tests. 


There has been increasing interest 
recently the development 
commercial standard for wall panels. 
Not only there need for finish 
standardization, but there also 
need for face-grade standardization. 
Commercial practices relative faces 
for wall panels are inconsistent with 
the regular face grades for hardwood 
plywood, This particularly true for 
the various V-groove styles. For ex- 
ample, the mismatched V-grooved 
panel, which simulates 
ing, quite inconsistent with the nor- 
mal concept grading. 


Laminated-Block Flooring 


The standard for laminated-block 
flooring should available 
end the year early 1961. This 
standard will cover one product—a 
9-inch flooring block. Require- 
ments generally will call for three- 
ply block, inch thick, made oak, 
beech, birch, cherry, maple, hickory, 
pecan, walnut. 

The standard will provide for two 
face grades (Prime and Standard), 
inner ply requirements, one back 
grade, veneer thicknesses, dimensional 
tolerances, moisture content tolerances, 
and glue-bond tests. 


Laminated-block flooring 
stalled the interior buildings, 
usually directly concrete. Since 
the block exposed more strenu- 
ous conditions than most interior ply- 
woods, was felt that something 
better than Type (Interior) Bond 
was required. modified Type 
modified Type Bond would prob- 
applicable. 

determine the quality level 
blocks and develop 
standard glue-bond test procedure for 
modified Type Bond, the follow- 
tests were made the products 
cight companies: Twenty test blocks 
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145° F. drying —1394” 


H' and H® represent two different glue formulations used by Company H. 


The total inches delamination are taken only from days each company’s 
est blocks to facilitate a direct comparison. 


t 


per day were sent from each company. 
One company sent blocks for 
days, second company for days, 
and third company for days. 
During the first days, the blocks 
from the third company were manu- 
factured with one glue mix; the sec- 
ond days, the blocks were manu- 
factured with second mix. The five 
other companies sent blocks over 10- 
day period. 

From the blocks sent from each 
company each day, were subjected 
each the following tests: 

One-hour boil—20 hours dry- 
ing room temperature. 

One-hour boil—20 hours dry- 
ing 145° 

Two-hour boil—20 hours 
drying room temperature. 

Two-hour boil—20 hours 
drying 145° 

blocks were checked for de- 
lamination the end each test. 
Delamination was established when 
separation between any two plies was 
greater than inches continuous 
length and over inch depth 
any one point along this length, and 
the width the separation was equal 
to, more than three thousands 
gauge. 

The first day that blocks were sub- 
mitted they were cut into 8-inch 
specimens; the grain the face ply 
being the direction the 4-inch 
dimension. The second day the blocks 
were cut into 6-inch specimens; 
successive days each the two size 
specimens were cut alternate days. 
All edges were trimmed before the 
blocks were subjected any the 
boil-dry conditions. 

The results these tests were re- 
ported the manufacturers individ- 
ually the time test the form 
percentages blocks passing 
cific test. The results these tests are 
total 1,690 blocks. 

There was wide range between 
the company averages. Considering all 
conditions sizes, the 
lowest average observed for 
pany was 58.5 percent; the highest 
average observed was 97.0 percent. 


The overall average for all conditions, 
specimen sizes, and companies was 
73.5 percent. 

Considering only the size the 
blocks, the overall average for the 
8-inch blocks was 75.8 percent, 
the overall average for the 
inch blocks was 71.0 percent. 

Considering only the drying tem- 
peratures (room temperature and 
145° F.), the average for room tem- 
perature was 70.6 percent, 
average for 145° was 76.3 percent. 

From standpoint the boil time, 
the average overall results were: 83.4 
percent for the 1-hour boil test and 
63.5 percent for the 2-hour boil test. 


Conclusions 


The following conclusions 
based only superficial view 
the data, rather than detailed statis- 
tical analysis: 

The duration the boil seems 
the most important factor. (83.4 
percent for the 1-hour boil, 63.5 per 
cent—2-hour boil). 

The data seem indicate that 
room temperature more strenuous 
than the 145° temperature, (room 
temperature—70.6 percent; 145° 
per cent). The difference 
these two percentage values for the 
drying temperatures could attributed 
experimental error and the natural 
variation the test. can con- 
cluded, however, that drying tem- 
perature significant would 
significant favor the room tem- 
perature being the 
condition, 

The data indicate that the 
6-inch specimen results higher 
failure than does the 

8-inch specimen. 

addition these percentage re- 
sults, the blocks total 
inches delamination were also cal- 
culated. These 
seem indicate the same thing 
the percentage values—the 2-hour boil 
condition, the room temperature con- 
dition, and the 6-inch block size 
were the more strenuous. Tables 
and give composite the percent- 
age data and the data inches 
delamination, 
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6° x6 71.0% 
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Facts About Building Codes 


THAT EVERY SUPPLIER SHOULD KNOW 


must look twice building codes—once from the 
official’s viewpoint and once from our own suppliers. 
can gain more favorable position for wood 
tailoring our product fit the end use. But this, 
must have thorough knowledge the codes and the 
code writers and enforcers must have honest desire 
encourage these improvements. 


OFTEN HEARS THAT THE MAR- 
KETS FOR FOREST PRODUCTS ARE 
LIMITED restrictions placed the 
use wood building codes. The 
implication often goes farther—that 
the restrictions are unfair and discrim- 
inatory. the view the proponent 
new building product, the typical 
building official inflexible and com- 
pletely blind the product’s true 
characteristics. 

This image is, and large, false 
one. Most code officials 
producing groups are sincere, con- 
scientious individuals, who are acutely 
aware their responsibilities the 
public they are charged protect, but 
who try honestly take fair and 
impartial view the many innova- 
tions they are called upon judge. 

There are restrictive limitations 
wood building codes. Some them 
are justified, and some are Where 
they are justified, often the product 
can modified that the reason for 
the restriction ceases exist, and the 
code limitation can lifted. When 
restrictions are unjustified, education 
and demonstration facts 
vide relief from onerous requirements. 


Building code limitations 
tomer acceptance are closely bound 
together that often difficult sep- 
arate them. The requirement which 
found desirable building code— 
protect the public—is usually good 
for the customer. when the build- 


The Author: Robert De Grace, Past-Chair- 
Executive Vice-President the Canadian Insti- 
tute Timber Construction. 
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ing restriction antiquated 
based prejudice, sometimes hap- 
pens, that difficulties ensue. 


The salesman wages 
must first convince the cus- 
tomer that his product economical 
and practical. Then must demon- 
strate the building official that the 
product sound, safe, and should 
permitted. cannot understand why 
the building official does not share his 
enthusiasm. wonder his image 
code officials false. 


better understand the viewpoint 
those who produce building codes 
and those who administer them, let 
briefly study the nature the or- 
ganizations 


Code Producers vs. Enforcers 


Those who produce building codes 
not enforce them, just 
makers not double 
Although officials charged with en- 
forcing building codes are usually con- 
sion, the two functions are discrete. 
therefore consider code producers 
and code building 
cials, separately. 


The groups who produce building 
codes have moral professional 
responsibility assure public safety. 
They must take objective attitude, 
regardless personal enthusiasms. 


Presented Session Wood Preservation, 
FPRS 14th National Meeting, June 1960 
Montreal, Canada; approved 
September 1960. 


GRACE 


Canadian Institute Timber Construction 
Ottawa, Ontario 


Their decisions must based facts; 
facts are not available, they must 
based the most reliable and ex- 
perienced opinions available. The 
statements made them on_ behalf 
desired code change must 
supported the best possible 
dence, Who would wish make 
hasty decision based sketchy evi- 
dence might mean the difference 
between life and death? 


The building official who ad- 
minister the code faced with sim- 
ilar set responsibilities. Certainly 
his moral responsibilities are equally 
great, and often his professional re- 
sponsibilities. But has another— 
the legal responsibility enforcing 
the building laws the area under 
his jurisdiction. Failure 
his obligations properly may result 
his being held personally liable. 


wonder conservative. 


Most municipalities, townships 
counties, states and provinces, 
enacted by-laws control building 
percent all building construction 
even greater proportion uses som 
building code least basis 
the plans. Obviously building 
are very important factor the sal 
regulations, such those the Fed 
eral Housing Authority Centra 
Mortgage and Housing Corporation 
are not strictly building codes, 
they have the same effect, and for 
purposes may grouped with 
ing by-laws. 


a 


Model Codes 


When municipal government sets 
out establish by-law, representa- 
tive committee usually appointed, 
consisting engineers, architects, 
building contractors and others who 
have knowledge not only the field 
building construction but the re- 
quirements the municipality. Be- 
cause building codes have become 
complicated, and require 
cialized knowledge, the committee 
often consult one 
which have been pre- 
pared experts recommendations 
applicable any municipality, Such 
model codes are widely recognized and 
respected, but they have legal force 
until they have been adopted locally 
by-law. 

the United States there are four 
principal model codes: 


pared the National Board 
Fire Underwriters. 

pared the International Con- 
ference Building officials, 

Basic Building Code, prepared 
the Building Officials Con- 
ference America. 

Southern Standard 
Code, prepared the Southern 
Building Code Congress. 


Canada, have only one such 
model code, the National Building 
Code Canada, prepared under the 
administration and coordination the 
Division Building Research the 
National Research Council. 


The organization the National 
Building Code Canada will serve 
example how such model codes 
are prepared. Commit- 
the National Building Code re- 
ports directly the National Research 
Council. Under the Associate Commit- 
tee fall four groups who advise the 
Associate 
subjects: structure, fire, health, and 
housing. When becomes necessary 
prepare revision the code, 
special revision committee set up. 

These various committees are com- 
posed individuals drawn from in- 
dustry and public life represent 
cross section producers and 
users building materials with bal- 
inced geographical representation. 
Advisory Structural Group, for 

xample, there are seven architects 

consulting engineers, three build- 
officials, six representatives 

suppliers including industry 
one general contractor 

two engineering educators, They 

drawn from British Columbia, the 
provinces, Ontario, Quebec, 

and Nova Scotia. 
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The municipal committees may use 
the model code either basis for 
the writing their 
code, for adoption completely 
part reference, Except for the larg- 
est cities, municipalities can seldom 
take the time and effort, provide 
the specialized knowledge, necessary 
establish building code from the 
beginning. Roughly, third the 
population Canada falls under 
building by-laws that have adopted 
are based upon the National Building 
Code Canada. 

The enforcement building by- 
law delegated building official, 
whose title may building inspector, 
deputy building commissioner, 
neer buildings, something sim- 
ilar. responsible for the admin- 
istration the law, issuance 
building permits, and for examination 
plans and inspection buildings 
during construction assure that the 
by-law adhered to. aid him inter- 
pret the by-law and judge proposals 
for materials methods 
cifically covered, review board 
committee usually set up. Such 
committee may also consider amend- 
ments revisions the by-law. 

Usually the building official goes 
sponsibility great. seldom can 
otherwise, since must enforce the 
law. looks the Board distrib- 
ute the responsibility for special in- 
terpretations 


Historic Codes 


The responsibility code officials, 
and the codes they administer, are 
heritage earliest 
Often think the codes themselves 
must have been handed down from the 
Neanderthal man, but there 
toric, not logical and rational, rea- 
son for every code provision. 

Grade marking, for example, was 
first known about 5,500 years 
ancient Chaldea, the birthplace 
early civilization, historians 
cheologists found hinge sockets and 
bricks inscribed with marks believed 
have been made under the approval 
the king from the standpoint 
public safety and utility. 

The earliest known written building 
code was that Hammurabi, King 
Babylon, dated 2000 B.C. says: 


builder has built house 
for man and his work 
strong, and the house has built 
falls and kills the householder, 
that builder shall slain. 

230. the child the householder 
killed, the child that builder 
shall 

231. the slave the householder 
killed, shall give slave for 
slave the householder. 


232. goods have been destroyed, 
shall replace all that has been 
destroyed; and because the house 
that built was not made 
and has fallen in, shall restore 
the fallen house out his own 
material. 


233. builder has built house 
for man, and his work not done 
properly and wall shifts, then that 
builder shall make that wall good 
with his own 


are told certain Atilius, “man 
sprung from the lowest classes the 
who obtained the right build 
temporary wooden amphitheatre. 
When enormous crowd took their 
seats the stand enjoy exhibi- 
tion, the whole structure gave way 
with terrific crash and buried the 
entire assembly. Reports were that the 
dead and wounded 
think. Atilius was not slain, however, 
banished. 

Such ancient codes were 
ance” codes. performance code 
one that defines the result gained, 
leaving the builder with the widest 
possible latitude materials and 
methods. specification code one 
that states sizes and kinds material 
and method construction. 

Following the Dark Ages, specifica- 
tion requirements began appear, 
some form inspection 
tuted and punishment malefactors 
became less severe. London 1189 
street cleaners were the building in- 
spectors, and were instructed 
port irregularities the alderman, 
that may make due redress there- 

Following the great fire 1666 
London, Parliament passed law set- 
ting forth the “Scheme 
tions and scantlings for stories, walls 
and timbers for the building lesser 
and larger houses within the city 
London.” Here find the 
classification buildings; the law 
allowed for “sorts ac- 
cording the kind lane street 
which the building fronted. gave 
the sizes timber, joists and rafters 
for various spans for floors and roofs; 
required that all roofs, window frames 
and cellar floors made oak, and 
among other things that timber 
laid within the tunnel any chim- 
ney upon penalty the workmen 
every default ten shillings, 
shillings every week continues unre- 
code. 

Building codes today have thousands 
years precedent and experience 
behind them. When facts about the re- 
quired performance were unknown, 
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rules thumb the best judgment 
the code producers were used. 

have progressed long way. 
have found facts through research 
which lead closer ideal: the 
construction buildings having the 
greatest possible economy labor 
and material, but with assurance 
complete adequacy. find perform- 
ance requirements steadily increasing 
our codes are revised. find re- 
search establishments seeking facts 
which build better codes. 


But still make estimates based 
judgment and write them law; 
still copy and recopy old require- 
ments succeeding revisions. Only 
time and research the 
needed facts. 


clear that codes must require 
certain qualities, and that 
quirements must What 
then, can done improve 
position; how can acquire qualities 
consistent with the requirements for 
the public good laid down building 
laws? Let first look objectively 
the properties our material, 
assessed the credit and debit sides 


the wood ledger: 


Characteristics Natural Wood 


Credit Debit 
Aesthetic Qualities 
Pleasing to touch, sight, | Weathers, darkens, may 
sme ll. Cre sates a warm splinter, check, split, 
“homey”’ feeling. warp or twist. 


Strength Qualities 
High strength for its Bulky; 


members must 
weight. 


be relatively large in 
cross section. 


Durability 
Not generally subject to. Under some conditions 
attack by corrosion or subject to decay, insect 
most chemicals; will not attack, marine borers. 
spall. 


Physical Properties 
Very low thermalexpan- — Shrinks and swells with 
sion. Very resilient. Fair changes in moisture con- 
properties. tent. Great variability 
among species and with- 
in any one species. 


Fire Performance 


Good (heat) electrical Combustible; adds fuel 
insulator. to fire. Aids in spreading 
Slow burning when flame to adjacent com- 
bulky. bustibles. 

Supply 
Easily obtainable in Many different grades 


most areas. and species are confus- 


ing. 
Practical Qualities 

Easily handled. Bulky to ship. Break- 
Easily worked. able. Familiarity breeds 

contempt; workability 

often results in misuse. 
materials, such metal plastics, 
would seek ways improve our 
product minimize its debits and 
capitalize upon its credits. Since 
are dealing with natural material, 
must find ways modifying 
without destroying its good natural 
characteristics, Suppose tabulate the 
debits and consider the correction 
which being applied, might 
applied, each. 
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Modifying Wood’s 


Debit Correction 

Weathering color. Impregnation or coat- 
ings. 

Checks, splits, warp, or — Care in kiln-drying, in- 

twist. stallation proper mois- 
ture content, impregna- 
tion. 

Bulkiness. Nothing. 


Decay, insect attack, 


Pressure impregnation. 
marine borers. 


Shrinkage and swelling. Chemical impregnation. 


Variability. Nothing; aim for sim- 


plicity in specifications. 


Combustibility, flame 


Pressure impregnation, 
spread. 


fire-retardant coatings. 
Confusion of grades. Simplify; coordinate. 


Misuse. Education. 


Here see some the qualities 
wood which are reflected build- 
areas that can act make wood 
acceptable building code producers 
and administrators, and thus accept- 

the product. may add 
its cost, but can add greater 
amount its value, the 
warranted. 


Grade Marking 


Recently the Federal Housing Au- 
thority established rules requiring lum- 
ber marked with the grade. This 
important and far reaching mile- 
stone the relationship forest 
building codes. 


the cost grade marking more 
than offset the increased value 
the product consumer acceptance 
and the ability the building 
official confident the quality 
materials, then the improvement 
the product grade marking 
justified. 

The grading lumber, unlike 
many competing materials, carried 
out visually. The means grading 
yet unstandardized. Each regional 
association has its own grading rules 
and its own designations grade 

name, Even the grading requirements 
differ form; those used the West 
are generally permissive: they permit 
certain maximum defects; those used 
the East are usually descriptive: they 
describe typical piece the grade. 
Grading lumber calls for great 
recognized graders have become quali- 
fied through study, training and expe- 
rience. Yet the building inspector, un- 
skilled grading, must verify the 
job that the grades being installed are 
those called for the job specifica- 

Lumber manufacturers have been 
reluctant establish universal volun- 
tary grade marking. They have good 
reasons. You cannot cut pieces 
many grades, under our present com- 
plicated grading rules, either length- 


wise without changing 
the grade. piece can graded down 
rejected under one rule, yet 
quite acceptable under another. Cer- 
tificates lots lumber are seldom 
adequate; the building inspector tinds 
difficult assure that the piece 
being installed the job actually 
the one covered certain certificate. 

Comprehensive grade marking un- 
der present rules calls for marking 
which would continuous through- 
out the length the piece, would 
designate the width and length the 
piece when graded, and would show 
species, grade and the applicable rule. 


Research Needed 


demands higher allowable stresses for 
lumber, find increased need for 
that the proper grade being 

Here are many 
Market research could determine the 
needs the public; whether not 
the vast number grades now pro- 
duced really necessary. Statistical 
research might determine whether 
not present rules could simplified. 
Such simplication could result easier 
grade marking. Universal grade mark- 
ing simplified product could re- 
sult better understanding the 
consumer and hence readier accept- 
ance code producers and building 
officials, 

Our present complicated grading 
give rise another problem 
whereby the use lumber could 
improved statistical studies. Yard 
lumber differs from stress graded lum- 
ber principally through lack slope 
grain requirement. Building de- 
signers would like able assign 
allowable stress yard lumber, but 
this can done now only guess. 
studies alone would 
determine the frequency distribution 
various slopes grain found 
commercial lumber, therefore 
what working stress 
applied yard lumber. Here 
can our product through 
improvement our knowledge 
its characteristics. 


Limitation Wood Piling 


Specification requirements 
call for the use stone concrete 
ground contact. These 
down from earlier restrictions when 
was found that untreated wood 
decay and cause the building 
riorate Yet pressure 
tion wood, result research, 
The improve 
product, however, must proved 
adequate quality code producers 
change their requirements. 
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Timber foundation piling for large 
buildings often assigned arbitrary 
maximum loads, sometimes low 
tons per pile. Yet actual load 
tests the load-carrying capacity 
seldom found less than tons 
and often 100 tons Such 
limiting requirements are the result 
copying and recopying earlier regu- 
lations, 

Empirical limitations were once 
placed wood piling, because lack 
knowledge about soil mechanics, 
lack knowledge the strength 
and durability timber, and tend- 
ency over-conservative when 
materials were plentiful and cheap. 
special types steel and concrete 
piling were developed 
greater durability and greater load- 
capacity these qualities were 
vigorously promoted the detriment 
timber piling. Yet pressure-treated 
wood piling are now known be, for 
all practical purposes, permanent; they 
are capable carrying loads usually 
limited only the soil. 

Unjustified limitations wood pil- 
ing building codes can cor- 
rected. requires convincing proof 
durability and load-carrying capac- 
ity. Such proof available, but can 
made more convincing more 
extensive test loadings—all carried 
ultimate load and not stopped when 
the test load just enough justify 
the arbitrary code limitation. 


Fire-Retardant Treatments 


discussion codes would 
complete without discussing the fire 
problem. Wood recognized fire 
protection experts being good fire 
risk but building codes persistently re- 
strict its Other materials are re- 
stricted too, but the greatest limitation 
seems regularly placed wood. 

Combustibility the key. in- 
teresting note, though, that many 
expert committees have studied for 
years without agreeing definition 
combustible (or non-combustible) 
material. some codes non-combus- 
tible material defined one having 
flame spread less than 25, under 
the standard tunnel test. 

Pressure treatment with some fire- 

bring the flame spread rating 
from about 100 down 
less. building codes which define 
spread less, such fire-retardant 
pressure-treated wood can used, and 
will meet the same height and area 
limitations steel. Thus whole new 
market opened for fire-retardant- 
treated wood, result improve- 
ment based research. 

Heavy timber already enjoys good 
reputation and fair construction lim- 
many codes. Pressure treat- 
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MONTREAL, author Grace, flanked Harrar (left) and Veazey announced 
plans for Eastern Canadian Section Student Awards Program. 


ment heavy timbers with fire re- 
tardants might make possible im- 
prove the code limitations heavy 
timbers. 

Unfortunately, the decision 
what characteristics are 
quired material for acceptable fire 
performance are still largely matters 
opinion. Research now being done 
insurance companies, government 
laboratories, the National Research 
Council, and other interested groups 
rapidly reaching the point where 
more rational approach fire require- 
ments may soon expected. 

Research might make possible 
reduce the flame-spread rating wood 
still farther, and the same time add 
other desirable characteristics. Perhaps 
single impregnation might once 
reduce the combustibility and flame 
spread wood the lowest possible 
limit; make almost 
vulnerable decay, insect, and marine 
borer attack; and reduce 
ties shrinking and swelling with 
moisture changes insignificant pro- 
portions, The result would really 
changed wood, some new product 
altered pressure impregnation that 
retains all the natural benefits 
granted nature, suppresses the un- 
desirable natural characteristics, and 
imparts new qualities which make 
better than any the synthetic sub- 
stitutes yet invented. 


Structural Research 


Structural research can also im- 


portant improving the position 


wood building codes. 
cient facts are not available, some arbi- 
trary limitation sometimes pressed 
service. The limitation then 


left without further study, perhaps be- 
cause other things appear have 
greater importance. copied again 
and again into codes and specifications 
until has invested itself with the 
authority precedent. 

For example, 
breadth-to-depth ratios have been es- 
tablished for certain degrees lateral 
support, construction using timber 
beams. The most economical wood 
beam, support bending 
narrow and deep. with code 
requirements limiting the height 
breadth, the maximum possible econ- 
omy limited. 

exploratory 
have indicated that much deeper beams 
than those limited codes can 
used. known that the source 
the code information based upon 
But until study the char- 
acteristics deep, narrow 
comprehensive research, have 
real information that can used 
secure more equitable building code 
requirements. 

There are many ways 
wood can improved gain more 
agreeable provisions building 
for tailoring the product fit the 
needs use nearly possible. 
far more than trying get more 
and more concessions building regu- 
lations. clear understanding the 
point view the code producer 
and building official essential 
the part code writers and enforcers 
ing products and methods, 
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Pendulum Cutting Test Standardization 
AND PERTINENT CUTTING FUNDAMENTALS 


PENDULUM DYNAMOMETER the Forest Products Laboratory for 


the Dynamometric Pendulum 
Research the Sawing Wood,” 
has made excellent 
ardization the dynamometric pen- 
dulum tests used studies the 
sawing woods. points out, 
this field too large for complete 
coverage any one laboratory. With 
uniform techniques, the findings 
those others, and 
findings would hasten the closing 
gaps our knowledge sawing. 

his presentation the proposed 
standard technique, briefly 
reviews present basic knowledge 
sawing and discusses several gaps our 
knowledge sawing fundamentals. 
The existence such gaps raises the 
question whether not this the 
proper time standardize our dyna- 
mometric pendulum tests. fill 
these gaps, the basic information 
obtained may lead 
provements technique. 


The Author: Les Reineke 
earned his forestry 
from Cornell University, and 
took year graduate study 
the Univ. California. 
joined the FPL 1942. 


measuring energy consumed cutting. 


Flexible Preliminary Standard 


Improvements cannot awaited 
indefinitely, for the 
word never will Preparation 
groundwork calls for concerted 
effort all concerned, and may 
expedited adoption provisional 
and somewhat flexible 
nique. 

Some flexibility the preliminary 
standard necessary for two reasons. 
First, different systems measurement 
are used different countries, and 
desirable is, universal adoption 
the metric system still far the 
future. Even countries using the 
metric system, the use the rather 
unsystematic for stating the 
thicknesses saw blades 
spread, and number countries 
the metric system employ the inch and 
foot unit measurement for export 
lumber. Laboratory use the metric 
system entirely feasible, but indus- 
trial and practical requirements must 
met where another 
measurement use. 


Presented title only Session VI, Wood 
Machining, FPRS 14th Annual Meeting, June 
5-9, 1960, in Montreal, Canada. 


tion with the University of Wisconsin. 


Standardization equipment proposed 
two-part presentation. Part the 
author discusses fundamentals fiber sev- 
erance and chip formation. Part 
printed next month, concludes discussion 
chip formation, and describes three forms 
standard cutting tool that merit 
consideration. 
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Forest Products Forest Service 


The second reason for 
mometric pendulums are not numer- 
ous, and each has been 
dividually, The individualities 
sign, such pendulum length and 
mass, methods holding the tool and 
the wood sample, methods meter- 
ing the cut and the unit increment 
available, and methods determining 
and recording energy, may not sus- 
ceptible modification. Further, all 
existing machines may not adapt- 
able operation under one standard 
procedure, Pendulum mass and length 
and the cutting radius, which not 
necessarily synonymous with pendulum 
length, are probably greatest con- 
cern. Length affects tool 
mass affects both the deceleration 
the cut and the magnitude the 
angle that measures the energy ab- 
sorbed, and cutting radius affects the 
change along the cutting path the 
angle between cutting path 
direction the test specimens. This 
change angle normally 
with the pendulum lengths 
specimen widths commonly used, but 
could considerably larger wide 
specimens and short cutting radii were 


ture Cited the end this paper. 
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These obstacles immediate 
standardization technique are 
means insurmountable. The common 
interest all laboratories concerned 
the determination basic relation- 
ships between tool and wood saw- 
ing other cutting operations 
Regional differences that exist 
species, timber sizes, and industrial 
practices, may introduce conflicting 
goals extending basic procedures 
the solution practical problems. 
reasonable suppose that such 
problems can embraced within 
reasonably comprehensive procedure 
standard. this view acceptable, 
there reason delay taking pre- 
liminary action, correspondence and 
sional standard for pen- 
dulum tests for wood. 


Gaps Fundamental 
Knowledge Cutting 


advance such action, some ob- 
servations the gaps our knowl- 
edge fundamental actions cuttin 
wood may worth recording. his 
presentation, Chardin observes that all 
pressure the wood sharp cut- 
ting edge calculated from the area 
the edge and the theoretical fiber sev- 
erance force far excess any 
force that could resisted present 
tool materials without Natu- 
rally, such pressures are excessive 
for steel other tool materials, they 
must even more excessive when 
referred the wood that applies that 
force the tool edge. Obviously, 
further consideration must given 
the action that takes place severing 
wood fibers with cutting edge. 


Fiber Severance General: Basi- 
cally, the maximum pressure that wood 
can exert against any intrusive object, 
such cutting tool, initially 
greater than its resistance compres- 
sion bending. After the initial pene- 
tration, the resistive force aug- 
mented friction between the wood 
and tool and resistance further 
deformation and shearing, 
major portions these forces are 
developed principally after 
erance has occurred. The ideal sever- 
ing tool would have edge fine 
enough enter the spaces between 
the wood molecules, Such tool, how- 
ever, would have made mate- 
rials with molecules smaller than the 
spaces between the wood molecules, 
the molecules comprising the cutting 
edge would have tapered. Since 
this impossible, the cutting edge 
must press upon the fibers structural 
units cemented together and cause local 
deformation until molecular cohesion 
overcome and the fibers break. 
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assumed that the plane 
the cut perpendicular the fiber 
axis, possible sequence action 
fiber severance may this: the 
instant contact between the cutting 
edge and the fiber, force the 
tool required. Any subsequently 
applied force that tends move the 
tool toward the wood will encounter 
resistance from the wood, but such 
resistance can developed only 
deformation the wood. Initially, 
this deformation will the form 
bending the cell wall the 
region contact with the tool edge. 
For convenience, the cell may con- 
sidered having top and bottom 
wall and two side walls, with the cut- 
ting edge moving from top wall 
bottom wall. Since increasing 
pressure causes further penetration, 
countering resistance builds the 
top cell wall bends further. When the 
top cell wall eventually reaches the 
bottom wall, the opposite side 
the cell cavity, additional bending 
resistance then supplied 
bottom wall and the top wall the 
next cell below the direction 
cut. the bending the top wall 
proceeds, the side walls add additional 
resistance penetration the edge. 
The top and bottom walls are equiva- 
ness, but the side walls are, effect, 
deep beams much greater stiffness. 
Bending the top and bottom walls 
discrete character, since succes- 
sive bottom top walls 
resistance only when the overlying wall 
has moved across the cell cavity. The 
reaction the side walls, however, 
more nearly continuous from the in- 
stant contact, and their bending 
tends deform the underlying cells, 
thus distributing the applied force over 
widening zone. 


Concurrent with this distribution 
the force applied the cutting edge, 
another distribution force may 
occurring over the faces wedge- 
form each side the tool, 
the fiber may considered can- 
tilever beam loaded the end the 
cutting edge force and having dis- 
tributed negative loading reaction 
exerted the support the under- 
lying fibers, the fiber’s angle 
deflection the cutting edge large 
enough, the fiber will contact 
with the faces the tool and will im- 
part some its resistance the area 
contact, thereby relieving the fiber 
stress under the edge 
amount. the wedge angle the tool 
large, the resistance distributed over 
the wedge faces may prevent the fiber 


double-wedge tool, such as a pocket knife, as 
starts rectangular notch board edge 
some distance from the end. 


stress under the edge from rising the 
level which the fiber will rupture, 
and the tool will merely bend the 


Since the bent fiber lies along the 
wedge surfaces the tool, its length 
must increase, now forms two 
sides triangle whose base the 
original unbent length. Eventually, 
penetration the tool increases, the 
fiber must fail tension the weak- 
est most highly stressed point with- 
the zone affected the tool pres- 
sure. This point failure indeter- 
minate because the distribution 
forces affected whatever irregu- 
larities may exist the support the 
underlying cells. 

Fiber Severance Sawing 
Shaping: The picture changes some- 
what when the tool applied close 
the end fiber (approximately 
inch less), normally occurs 
cutting close the end the 
fiber with tool that has 
wedge angle, the tension force ac- 
companied shear parallel the 
ber, and the bending force has com- 
ponent that tends produce cleavage. 
Because the lower shear and cleav- 
age strength wood, the short area 
between the end the fiber and the 
cutting edge may too small 
develop adequate resistance 
shear and cleavage stresses imposed. 
The outer end the fiber may then 
shear longitudinally cleave from 
the underlying fibers. 
most woods such that cleavage 
resistance varies progressively through- 
out annual ring, with the result that 
the line cleavage may occur un- 
derlying fibers some distance from 
the top Such cleavage shear 
may occur the outer end the 
fiber before severance completed. 
Such severance completed through 
the agency stresses the portion 
the fibers the other side the 
knife and the fiber underlying the 
cutting edge. 

The action that characteristic 
large wedge angle changes 
wedge angle becomes smaller. When 
the wedge angle extremely small, 
the deflection the fiber the cutting 
edge may fail match exceed the 
angle the tool faces, and there will 
relief stresses directly under 
the cutting edge partial transfer 
the tool faces, result, the bend- 
ing tension stresses reach 
limits the fiber, and ruptures 
directly under the cutting edge. The 
volume wood deformed 
wedge much smaller 
wedge angles than for large wedge 
angles; hence, less energy required 
when cutting with small wedge angles. 
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Fig. 2.—Indentations made basswood all-angle test knife, Fiber rupture occurs the 
knife edge Zone and along the indented surface between knife edge and shoulder 
Zone any rupture occurs Zone appears the shoulders the indentation, Knife 
edge angle the extreme the narrow end the indentation and increases 


the extreme the broad end. 


Effect Chip Formation Fiber 
Severance: Further penetration the 
cutting edge the initial force con- 
tinued will result chip formation 
when the cutting edge near the end 
the piece wood; otherwise, the 
tool will merely penetrate the wood 
very much nail penetrates. With 
small wedge angle, rupturing stresses 
the point contact between the 
tool edge and fiber are not entirely 
imposed directly the edge the 
tool when that edge close enough 
the fiber ends produce chip. 
With sufficient penetration, the sev- 
ered fibers that form the chips will 
come into contact with the tool face. 
They will then subjected pres- 
sure the wedging action the 
tool and the frictional drag. This 
pressure will distributed through 
the chip and beyond the fibers 
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Fig. 1.—Test wedge knife, with the 
total edge angle varying uniform rate 
from 20° the front the rear. 
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the tool edge, and will influence the 
stress those fibers the instant 
severance. Since the wedging action 
the tool face direction more 
less parallel the fiber axis (in 
cutting across end grain ripsaw- 
ing), the force transmitted through 
the chip tends increase the tension 
the fibers being severed the tool 
edge. The frictional force between 
chip and tool face, which more 
less parallel the cutting direction, 
tends reduce bending 
fore stress) the short end the 
fiber being cut. 

The actual directions and magni- 
tudes these forces, transmitted 
through the chip are only academic 
interest, since they merely displace 
equal forces other origins without 
changing the ultimate stress 
ture. The factor that significant, 
however, the pulsating character 
the net force transmitted through the 
chip. the tool penetrates, the force 
transmits through the chip increases 
also, but some point the resistance 
the chip bending exceeded 
the thrust applied the tool face. 
The chip then shears off along the 
fibers irregular surface vari- 
able distance back the cutting edge. 
The force the chip, having risen 
gradually, then drops suddenly 
value that depends the shape the 
break and its distance from the cut- 
ting edge. 

The double-wedge cutting edge 
previously mentioned is, course, 
broadly different from the normal 


saw-tooth edge. Nevertheless, the ac- 
tion sharp saw tooth can de- 
considering the clearance- 
angle side the tooth having 
zero wedge angle, and the attack 
front face having moderate 
large wedge angle facing the short 
end removed chip. Actually, 
however, fiber severance occurs with 
only small penetration the tool. 
the corresponding short distance from 
the cutting edge, even slight wear 
dulling (4) produces edge with 
much the character double- 
wedge cutting 


All-Angle Severance Test 
Tool: Physical evidence this de- 
scription fiber severance 
sented tests with wedge cutting 
edge which the included angle be- 
tween the faces varies uniform 
rate from 20° one end 170° 
the other end (Fig. 1). When 
forced into wood surface either 
sharp blow, the resulting indentation 
causes deformation and failure 
the wood that varies character 
the wedge angle changes. The char- 
acteristic response range wedge 
angles can observed wood 
any species, but homongeneous wood 
structure facilitates observation. 

typical example homogene- 
ous wood, basswood (Tilia americana 
L.), shown Fig. which 
depths penetration the tool were 
0.018 and 0.051 inch for the two 
complete indentations shown. Zone 
includes those edge angles that pro- 
duced fiber rupture directly under the 
edge. Zone fiber rupture occurs 
the sides the indentation, near 
the bottom for the smaller edge angles 
and approaching the 
boundary the indentation 
edge angle increases. Zone 
fiber rupture appears within the inden- 
tation, and little rupture appears 
the shoulders (disregarding that 
due the corners and back edge 
the tool). The angles 
each zone essentially the 
despite differences depth pene 
tration the tool. The pattern 
reproducible with good accuracy 
the same piece material, 
with respect the maximum 
angle which rupture occurs 
under the edge. For 
(Ulmus alata Michaux), the max 
imum edge angle averaged 105.2° 
readings specimen with 
standard deviation only 3.78°, 
for evergreen magnolia 
Linnaeus), the averag 
was 69.2° with standard deviatio: 
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Fig. 3.—Test knife indentation the thin- 
walled cells yellow-poplar shows fiber 
rupture the knife edge, hence there 
Zone but the zone long. 


Within species, the average angle 
may vary with density moisture con- 
tent. The variation between 
results not only different maximum 
angles for edge rupture (length the 
zone), but also the relative 
lengths the other two characteristic 
zones. pattern that lacks the zone 
wood, 
Linnaeus), 
shown Fig. Apparently, the 
heartwood, the net bending stress 
the knife edge less than the bend- 
ing strength the fibers, and they 
rupture tension along the walls 
the indentation. Zone rather long 
because its extension the front 
end the knife, but Zone free 
from ruptured fibers, clearly evident. 

rather hard wood, sugar maple 
(Acer saccharum Marshall), shows 
the usual pattern distinctly. The cell 
walls this species are much thicker 
than the yellow-poplar Fig. 
and higher bending stresses may 
expected for given edge angle, which 
result rupture under the edge 
rather large angles. The length 
Zone Fig. illustrates this fea- 
for sugar maple. The large-angle 
‘end farther into the region large 
dge angles, leaving rather short 
‘one. this example, Zone 
rates nicely the tendency for wall rup- 
progress from the bottom 
shoulder the indentation the 

angle increases. 

Toughness added strength and 

tends shorten elimi- 

ite the zone. The tough wood 
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Fig. 4.—For sugar maple, the thick-walled 
cells increase the bending stress the knife 
edge and cause rupture the edge over 
wide range knife-edge angles; hence, the 
zone long and the zone shifted 
the direction larger knife angles. 


hickory, (Carya Nutt) shows exten- 
sive range for Zone sig- 
nifying high tensile strength 
ductility that permits the lesser bend- 
ing forces for large edge angles 
reach the rupture level before the 
limits stretch and tensile strength 
are 


show the width the zone defor- 
mation relation the wedge angle. 
For given depth penetration 
the cutting edge, the area wood de- 
formed per unit cutting edge length, 
and the work required, are functions 
the wedge angle. Depth defor- 
mation appears much less closely 
related wedge angle, suggested 
Fig. Fig. illustrates the effects 
some the bending, shear, and 
compressive forces produced cut- 
ting close the ends fibers 
normal saw chip. The tool edge 0.17 
inch from the end the redwood 
sample sempervirens (D. 
Don) Endlicher), and penetrates 
0.155 inch, The entire area, except 
the extreme right the picture, 
underlaid considerable depth 
compressed fibers with diagonal 
compressed fibers following 
the direction the medullary rays that 
probably form zones slightly lower 
compressive strength. 


the 20° edge-angle end, the 
right Fig. there are two relatively 
large radial splits. the left 
these, zone tangential splits with 
scattered shorter radial splits extends 
where the edge angle 144°. 
The openings the splits diminish 
toward the left, becoming 


Fig. 5.—The toughness hickory, ad- 
dition its hardness and strength, increases 
the maximum knife-edge angle producing 
rupture the knife edge, giving long Zone 
and very short Zone 


visible without good magnify- 
ing glass. the left the angle 
the tool face matches exceeds 
the deflection angle the fibers 
the cutting edge, and the tool face bears 
the outer portions the fibers with 
sufficient pressure counteract any 
cleaving force developed the cut- 
ting edge. 


Cleavage Chip Formation: The 
way which the cleavage force 
develops when chip cut may 
somewhat obscure and may com- 
plex several forces. The action may 
likened that lever with its 
between the applied and 
resultant forces. Each fiber 
considered such lever the 
instant cutting. The applied force 
the force the cutting edge, the 
resistance the underlying 
serves broad, elastic fulcrum, and 
the resultant force acts the free 
end the fiber, but resisted 
cohesion the underlying fibers un- 
less the force greater than the cleav- 
age strength. the cutting-edge angle 
becomes larger (less sharp), the fiber 
bent less during cutting and the ap- 
plied force distributed over in- 
creasing length the lever (fiber); 
the effective center the fulcrum 
moves outward somewhat, and full 
leverage that results cleavage may 
not developed until the edge has 
penetrated further and begun form 
chip. With very large edge angles, 
the additional penetration the edge 
may bring the outer part the tool 
face down onto the free end the 
lever fiber, applying counteract- 
ing force prevent cleavage. 
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Fig. 6.—Pressure effects under the all-angle test knife near cut surface are fairly uniform 
depth for all but the smallest knife angles the right. the left where the knife angle 
144°, the tool face bears the wood surface and prevents the cleavage that occurs along the 


annual rings the right 


simple demonstration this ac- 
tion can made placing stick 
the length the hand 
piece sponge rubber least equally 
long. pressing heavily with the 
edge the hand crosswise the stick 
and near possible one end, 
the opposite end will rise far above 
the rubber surface; pressure nearly 
equal that the hand would 
needed return the uplifted end 
the rubber This equalizing 
force comparable the force that 
tends produce cleavage. the 
the palm now placed the end 
the stick, with the hand pointing 
upward 45° the rubber surface 
and toward the opposite end the 
stick represent the face wedge 
moderate angle, the free end will 
rise less and require less force return- 
the rubber surface than was pre- 
viously demonstrated. This indicates 
lower cleavage force, but one that 
still may exceed the cleavage strength 
wood. 

Finally, the angle the hand 
reduced 10°, the free end 
will rise only slightly may not even 
leave the surface all; the fingers may 
touch and apply pressure the free 
end before soon after starts 
rise. The small rise represents small 
cleavage force below the cleavage stress 
limit wood, and the contact 
free end and fingers represents full 
contact between fiber and 
preventing further increase cleav- 
age 


Definition Fiber Severance: 
the foregoing description the proc- 
ess fiber severance can accepted 
valid, whole even part, the 
ideal severing fibers inserting 
wedge that has 
fect edge between the fiber molecules 
and overcoming their cohesion 


wedging action must not claimed 
realistic description severance 
common cutting edge. Instead, 
fiber severance should designated 
process rupture precisely local- 
ized forces applied and the 
near vicinity the edge cutting 
tool. Severance force and energy should 
include all forces energy transmitted 
the fibers the tool faces (which 
include the edge also) the in- 
stant rupture each fiber. The tool 
area through which these forces are 
applied the wood indeterminate 
fluctuating. 


Measurement Fiber Severance 
Force: Measurement this severance 
force independent the normally co- 
acting sawing forces may possible 
preparing stack veneer strips 
slightly narrower than the cutting edge 
used and thinner (one-twentieth 
inch less) than the normal 
interval between crosswise breaks 
normal chip. Glue applied the 
bottom end the veneer stack, after 
assembly and clamping, will permit 
feeding the stack book-like unit. 

The use veneers equivalent 
precrumbling the chip eliminate the 
forces involved the crosswise break- 
ing the chip. the uni- 
form thickness and smoothly cut, 
and the stack clamped tightly enough 
approximate solid wood without ex- 
cessive compression being introduced, 
thin chip taken across the ends 
the stacked veneer strips will free 
the side shear, crumbling, and saw- 
dust friction forces present normal 
sawing. find the severance force 
alone, additional factors elimi- 
nated are: the readily computed en- 
ergy used imparting the chips 
velocity equal tool velocity, and 
the energy absorbed friction be- 


tween the veneer layers within the 
chip, which should negligible for 
the thin chips that would suffice for 
measurement severance force. 


The assumption negligibility 
friction between the severed 
veneer may checked using 
number veneer stacks, each made 
one-twentieth inch less. Three 
stacks, one with veneers maximum 
permissible thickness, one 
neers half that thick, and the third 
with veneers one-fourth maximum 
thickness, would show 
change severance plus friction 
ergy, because the progressive 
ditional known frictional area can 
introduced using several chip thick 
nesses such severance measurements 
preparing the veneer stacks, 
must taken use veneer from 
large number logs for each venee: 
thickness order reduce error fron 
thicknesses veneer are rarely 
from the same log. 


Isolation Cutting Forces 


The isolation the separate force 
that contribute the total force 
volved sawing, such fiber sever 
ance, perhaps minor direct 
terest the practical use saws 
Knowledge the origins thes: 
forces, their magnitudes, and their 
teractions, however, may muc! 
direct value saw-tooth design, 
saw operation, the simplification 
tests the cutting characteristics 
various woods, and the ease with 
which such basic, practical information 


may applied. 


Lateral Forces the Chip: Chardin 
(1) has contributed analysis the 
forces exerted laterally the sides 
chip being made narrow 
saw tooth, and has developed metho:! 
determining the magnitude th: 
lateral forces inferentially the 
sence direct methods 
ment. The existence such 
forces was indicated Chardin 
the tendency for the chip 
narrow tool, like saw toot! 
surface. For subsequent cuts 
same trench kerf, such physic 
widening prevented the ke: 
walls which must, course, 
such sidewise pressure the incipic 
instant severing. 

Standing alone, the widening 
pressure might inadequate evidenc 
since planes weakness along 
medullary rays and 


q 


checks may cause the initial chip 
lead away from the cutting path, but 
the premise supported the cross- 
wise bending chips 
deep the kerf, reported the au- 
thor (6) connection with studies 
wear saw-tooth face. these 
studies saw teeth 5/16 inch wide 
(7.94 millimeters), further evidence 
crosswise arching was noted the 
form chip fragments apprecia- 
ble length inch) that ex- 
hibited permanent arching with the 
surface face upward, away 
the tooth face. 


These indications lateral pressure 
the sides the saw chip suggest 
some force acting the kerf walls 
addition the accepted shear and 
frictional forces, both which act 
the plane the kerf walls. The 
additional force perpendicular the 
kerf walls and cannot increase the 
shear force. Any force the kerf 
walls other than shear will only tend 
increase stresses the cells and 
thus reduce the resistance shear. 
Conversely, the friction between the 
sides the chip and the kerf walls 
will increased any pressure de- 
veloped across the chip. 

The origin such pressure may 
attributed the pressure exerted 
the face the saw tooth advances 
against the resistance the uncut 
wood ahead. Any incompressible elas- 
tic mass subjectd compression along 
one axis will maintain its volume 
expanding along the other two 
some extent because the voids (cell 
cavities) its structure, but the com- 
pressibility varies with 
tive the fiber direction, and small- 
est the fiber the same 
time, wood resists compression elasti- 
cally with some volume adjustment 
distortion the cells, and final vol- 
ume change occurs through cell col- 
lapse when the ultimate compressive 
strength exceeded. This crushing 
stage not reached unless the hook 
angle the tooth face quite small. 
For the more common cutting condi- 
tions, the chip probably remains the 
clastic range. 


ripsawing, the cut made more 
less across the end grain, and 
short length chip the cutting 
scale narrow, rectangular block 
honeycomb. Such structure stiff 
ind highly resistant deformation 
forces applied the direction 
cells, but force perpendicular 
cell axis would meet little resist- 
nce and cause relatively large de- 
ormation. the force compressive 


The relation between di- 
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and applied over the long sides the 
rectangle honeycomb, the block will 
become narrower. The resulting reduc- 
tion volume will not compen- 
sated any appreciable increase the 
thickness the block, because the 
high strength the axial direction 
permits very little elongation. the 
short cutting-path direction the 
honeycomb block, however, the cells 
are less resistant compression. The 
deformation that creates the resisting 
force flattening the This 
corresponds change from circular 
elliptical cross section for pipe, 
with the shortened dimension the 
cutting-path direction and the length- 
ened dimension parallel the cutting 
edge. The aggregate increase di- 
mension parallel the cutting edge 
largely compensates for the reduction 
the cutting-path direction, thus 
tending maintain constant vol- 
ume long the applied force does 
not reach the level which the cell 
walls would buckle and collapse. 


The dimensional changes 
honeycomb example cannot occur with- 
the confines saw kerf. True, 
the top surface the chip uncon- 
fined, but dimensional change between 
the top and bottom surfaces the 
chip negligible. 
changes the cutting-path direction 
are produced the saw-tooth face 
and the yet-uncut supporting wood. 
The remaining available direction for 
volume-compensating change di- 
mension across the kerf, but the kerf 
walls prevent such widening the 
chip except compression kerf- 
wall cells. result, the deforming 
force translated into lateral pres- 
sure against the part the kerf walls 
being formed that instant. 

Physical evidence the existence 
this pressure zone was obtained 
impregnating the end piece 
balsa with hot, nonelastic, semifluid 
(petroleum jelly), and, after the wood 
was cooled, starting cut across the 
end with cutting edge equivalent 
3/16 inch wide. The plane the cut 
was perpendicular the fiber axis, 
and the pressures de- 
veloped cutting caused the petrol- 
eum jelly extrude from the cell 
ends response the deformation 
within each fiber. The nonvolatile, 
nonliquid extruded jelly retained its 
distribution and contours indefinitely, 
even when the cutting tool was with- 
drawn. typical pattern, photographed 
with the cutting tool still maintaining 
its cutting pressure, shown Fig. 
The leading edge the pressure 
zone slightly convex the cutting 
direction, and extends sideways beyond 
the line the sides the tool. The 
side extensions tend somewhat 


Fig. 7.—Cutting pressure swaged 
type sawtooth causes deformation the 
wood ahead the cutting edge. The zone 
deformation, shown here the squeezed- 
out plastic filler used fill the cells, ex- 
tends sideways beyond the sides the cut- 
ting tool. 


greater springwood than sum- 
merwood, probably because the thin- 
ner walls springwood cells are less 
stiff and permit more deformation un- 
der cutting pressure. 

The zone the kerf walls which 
lateral pressure applied would 
inclined the bottom the kerf, 
probably somewhat less angle 
than that the face the saw tooth, 
and centered the instantaneous posi- 
tion the cutting edge. The pressure 
zone will diminish rapidly ahead 
the cutting edge, because the unsevered 
fibers the kerf and its walls will dis- 
tribute the forces widely within very 
short distance. The zone behind the 
cutting edge also will diminish rap- 
idly, because the newly cut portion 
the chip rides the face the saw 
tooth and, within very short distance, 
above the level the chip. There- 
fore, this newly cut portion unable 
apply any compressive force against 
the chip. 

The effect this moving lateral 
pressure zone may more than the 
equivalent rolling short cylinder 
under pressure along kerf surface, 
but may stress the kerf-wall cells 
sufficiently reduce the force neces- 
sary for shearing the sides the 
chip, may move the plane fail- 
ure slightly away from the ends 
the cutting edge. Although the plane 
failure may beyond the 
ends the cutting edge, this failure 
occurs the point maximum 
pressure, with its corresponding com- 
pression the kerf wall. This com- 
pression will cause springback the 
kerf surface immediately after the cut- 
ting edge passes, and this springback 
some side clearance. For 
narrow saws, the lateral pressure zone 
small and shallow, and the small 
amount springback requires only 
small clearance allowance. 
saws, the deformation the wide 
chip will extend the area and depth 
the lateral pressure zone, resulting 
greater springback that requires 
greater clearance allowance. 
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Shear along its sides immediately 
establishes the chip thin ribbon 
panel subjected edge pressure, 
with lifting force beneath and 
frictional forces along each edge op- 
posing that lift, Irregularities the 
friction surfaces may result setting 
moments that tend buckle this 
panel. such moments are downward, 
referred the panel (chip) center, 
they will nullified the support 
the tooth face. the other hand, 
the moments are upward-acting 
the center, the chip will buckle arch 
crosswise and relieve the lateral pres- 
sure originally present. The arching 
can develop only with the tooth face 
one agency, but once the arch has 
formed, the effect chip compression 
produced cutting the frictional 
resistance during ejection will re- 
placed such minor pressure the 
arch may produce tending flatten 
out. 


Measurement Lateral Pressure 
Effects: test series was run meas- 
ure the effects the trenching type 
cut, which the cutting tool 
flanked both sides the material 
being cut. The test material was dry 
northern white pine (Pinus strobus) 
0.396 specific gravity, and the cut- 
ting tools were individual, inserted 
saw teeth. The cutting program was 
designed reduce minimum the 
influence any variation the test 
block. The test block was 4.55 inches 
wide, 1.945 inches thick, with annual 
rings making angle 62° 69° 
with the 4.55-inch side. 

the first series test cuts, 
keenly sharpened tooth 
(7.83 millimeters) width, with 
hook angle 50° and back clear- 
ance angle 1°, was used. Cuts were 
uniformly 0.075 inch (1.905 millime- 
ters) thickness. Width cut was 
varied shifting the test block later- 
ally engage the desired percentage 
the cutting edge, thus engaging 
only one side the tooth the cut- 
ting operation. The width was varied 
steps 10, 20, 50, 
80, 90, and 100 percent full width. 
The 100 percent, full-width cuts, 
included the type cut, 
but additional full-width cuts the 
normal double-wall type were made. 
Open-side cuts with the left side 
the tooth engaged were balanced 
like series with the right side the 
tooth The test results are 
shown Fig. 

Solid line (Fig. represents the 
total energy consumption for 75-mil 
(1.905 millimeters) cuts for all cut- 
ting widths (in percentage total 
width) where one side the cut was 
open. This curve begins straight 
line through the origin and remains 
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SPECIES - NORTHERN WHITE PINE 47 

FEED RATE -0.075 IN. oo 
30 LENGTH OF CUT -4.55 IN. 

WIDTH OF TOOTH - 0.308 IN. 


+ ONE SIDE OF CUTTING PATH OPEN 
© BOTH SIDES OF CUTTING PATH CLOSED 


ENERGY (FT. LB) 


20 40 60 80 101 
PERCENTAGE OF TOOTH WIDTH ENGAGED IN THE CUT 


Fig. 8.—Lateral pressure effects 
trenching type cut. (See text) 


straight until the percent value for 
width reached. approximately 
this value, the graph begins deviate 
upward from broken line continu- 
ation the original direction, and 
reaches value 27.0 foot-pounds, 
3.4 foot-pounds greater than the 
original graph direction would indi- 
cate. This deviation may considered 
single side lateral effect, 
this instance amounting 12.6 per- 
cent the straight graph, inclusive 
fiber severance energy, 14.7 percent 
with fiber severance energy excluded. 
Fiber severance energy, included 
shown the dotted straight line 
through the origin, based the 
cent width and the presumption that 
fiber severance energy decreases di- 
rect proportion the percentage 
edge engaged the wood. 

The percent engagement the 
edge the end the straight portion 
curve represents actual length 
0.139 inch (3.52 millimeters). The 
outer edge the chip free re- 
straint, and the chip may deform 
(shorten) the direction cutting 
and widen laterally towards the outer 
edge, which tends lift the outer 
corner the chip fragment, Such 
lifting the outside edge would cause 
cleavage action the inner edge 
the chip instead true shearing ac- 
tion. the width cut increases, the 
moment arm from the outer the 
inner edge increases with increase 
lift, thereby reducing the cleavage 
force. The lateral stiffness the chip 
begins limit deformation toward the 
outer edge that pressure deform- 
ation begins build toward the 
inner edge. the width cutting 
edge these factors cause 
transition from cleavage true shear 
the inner edge the chip. Since 
the resistance wood shear 
much greater than its cleavage resist- 
ance, the transition from cleavage 


shear increases the energy requirement 
for wider cuts. The upper limit the 
transition zone apparently 
reached the tests represented 
Fig. since the deviation curve 
from has not yet reached maxi- 
mum even the 100 percent width 
(0.308 inch). Curve should become 
parallel the upper limit the 
transition zone the premise 


The relation between energy con- 
sumption and width chip when 
only one edge the chip must 
tached during the cutting 
indicated. When both edges the 
chip must detached, the width 
cut cannot varied with the same 
cutting edge except grinding 
tool successively narrower widths 
Full-width cuts groove type can 
made, however, with the tooth detach- 
ing both edges the chip from kert 
The energy required making 
such cuts shown the point 
(Fig. 8.). The increase energy con- 
sumption over that used for full- 
width cut with one open side (curve 
100 percent width) practically 
equal the difference between curves 
and but this relationship noi 
consistent between different samples 
the same species. 


highly consistent relationship 
does occur, however, between the en- 
ergy consumption for cut enclosed 
both sides and for one with both 
sides open. After deducting the fiber 
severance sharpness value (the ord- 
inate zero feed), the energy re- 
percent that required for the 
enclosed cut northern white pine. 
Furthermore, the fiber severance 
sharpness value obtained with 
enclosed cuts duplicated when cuts 
the same width are 
both sides open (thickness 
block exactly equal tool width). 


The energy curves for fully 
closed cuts and for cuts with both 
sides open, made with the same too! 
and material above, are shown 
Fig. The zone the fiber sever 
ance energy, and the additional energ 
for chip crumbling 
for open-sided cut shown 
zone Fully enclosing the cut 
tween kerf walls requires the energ 
for side shear, side pressure, and 
tion represented zone 

When this division 
known for any one tool width 
chip thickness the total ener, 
for any other tool width and chi 
formula 
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This formula should not applied 
for large changes tool width 
because the curvilinear function in- 
dicated Fig. suitable for 
adjusting results from tools slightly 
different widths common basis 
standard width when the individ- 
ual tool widths deviate slightly from 
the standard. 


Effect Grain Direction Lat- 
eral Pressure: The variable relation- 
ship between open fully enclosed 
cuts and cuts with one side open ap- 
parently results from differences 
the direction the grain. given 
test block, the difference between the 
open cut and the one-side-open cut 
may large when the left side 
open and low when the right side 
open, vice versa, When the direc- 
tion grain from the bottom (or 
new) surface the chip the top 
surface slopes toward the open side 
the cut, the difference energy 
small. When the grain direction slopes 
into the closed side, however, the en- 
ergy difference high. This suggests 
that the chip failure along the sides 
cleavage when the grain runs out 
and shear when the grain runs in. 


The influence longitudinal grain 
direction suggests that would 
strongly advisable prepare test 
sure splitting the block from 
straight-grained material and dressing 
the sides and edges parallel the 
split surfaces. The same procedure may 
desirable for standard tests, es- 
pecially chip thicknesses that are 
more than one-third tooth width 
are included the tests. 


Energy the Sawdust 


certain amount energy rep- 
resented the velocity sawdust 
emerges from the cut (7). This 
energy readily calculated the den- 
sity the material and its ejection 
velocity are known. The ejection ve- 
locity cannot other than the velocity 
the saw, since the sawdust car- 
ried enclosed space bounded 
the kerf walls, kerf bottom, and gullet 
edges. The one exception, far 
ejection velocity from saw con- 
cerned, the extreme end the 
cut each tooth, when part the 
beyond the material 
while the tooth cutting the last few 
millimeters wood, During this very 
short period, the gullet may discharge 
nough its load—although this 
juestionable—or empty enough 
unrestricted space for move- 
the last few chip particles 

cing cut. These final particles may 
directed into the open air with 
ttle contact with kerf walls gullet 

The ejection velocity these 
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last few particles thus may not 
that the saw. 


Photographs made Chardin 
sawdust the instant ejection, and 
shadowgraphs sawing action made 
Thunell (8, seem indicate 
that the initial velocity sawdust 
particles may exceed the saw speed, 
which case the ejection velocity 
may not full and complete meas- 
ure the kinetic energy sawdust 
the instant formation. 

Knowledge the ejection energy 
sawdust may useful designing 
automatic control the selec- 
tion saw speeds and motor sizes for 
Knowledge the initial 
kinetic energy, which may differ 
either direction from the ejection en- 
ergy, valuable part the funda- 
mental knowledge cutting actions 
but may difficult obtain. Photog- 
raphy high repetition rates may 
the best solution. The extent blur- 
ring during known short interval 
has been used. double exposure 
method using two rapid flashes 
about 1-microsecond duration with 
tween them would provide sharper 
definition the change 
position, while directing the second 
flash angle 90° from the first 
would provide identification (by 
shadow) the first and second posi- 
tion particle. Such methods 
quire photographing through windows 
the kerf walls immediately after 
ejection. 

Although photography offers some 
locity, the job made difficult the 
inaccessibility the sawdust space 
during sawing. consequence, much 
reliance may have placed 
analytical reasoning. 

obvious, course, that parti- 
cle velocities considerably greater 
less than saw velocities cannot sus- 
tained long because the short distance 
from the cutting edge the gullet 
edge, kerf bottom, sawdust accumu- 
lated the gullet would traversed 
quickly, and accelerating decel- 
erating contact would occur. Particles 
escaping from the gullet the clear- 
ance space between the blade and 
kerf walls undoubtedly would de- 
celerated because the high friction 
the static kerf wall rather than 
being accelerated the low frictional 
contact with the moving blade. 

For the majority the sawdust 
particles—those that remain 
gullet—particle velocity may 
ferred either the material being 
sawed the cutting tool. The ve- 
locities points between the rim 
and the center circular saws vary 
directly with their radii, whereas all 
portions sawband have the same 
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Fig. 9.—The fiber severance energy, 
sharpness value, the same for given 
width cutting edge, whether the sides 
the cut are fully enclosed fully open. 


velocity, and centrifugal forces are 
involved within the cutting zone, For 
simplicity, then, only the action 
swaged-tooth bandsaw will consid- 
ered detail. 

the instant cutting, the por- 
tion the fiber contact with the 
cutting edge must accelerate ve- 
locity approaching that the tool 
within the space and time required 
create the stresses that result sev- 
erance the fiber. The reaction forces 
necessary are provided the inertia 
and deformation the wood and 
ahead the cutting edge. The time 
interval extremely short. The 
able-angle knife tests showed that fiber 
severance with small wedge angles 
resulted from penetration little 
0.01 inch. cutting-edge ve- 
locity 10,000 feet per minute (2,- 
000 inches per second), this amount 
pentration occurs micro-sec- 
onds. the larger saw-tooth angles 
common use, greater penertation 
required for severance, and the time 
microseconds. 

Concurrently with fiber severance, 
side shear begins the forward end 
the chip, may progress the 
rear end the chip few micro- 
seconds the direction shearing 
the cutting direction, would 
the case with very thick chips. 
With thin chips, the shear strength 
parallel the fiber direction may 
less than the cutting force component 
that direction, resulting shearing 
before the face the tooth reaches the 
rear end the The instant that 
side shear complete marks the end 
the cutting and chip-forming phase 
that began the cutting edge made 
contact with the fibers. 
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Fig. 10.—The path taken sawdust 
particle during bandsaw ripping, which 
shows the composite motion due movement 
within the sawtooth gullet and movement 
the gullet. Relative velocity represented 
the distance between the numbered points 
along the particle path curve, each interval 
corresponding uniform interval time. 


the chip-forming phase, feed 
speed can ignored and the velocity 
the wood can considered zero 
except for those micromasses directly 
under the cutting edge. the side 
the cutting path next the top 
the tooth, the kinetic energy stored 
the micromasses, minus internal fric- 
tional heat, released restoring the 
micromasses fiber approximately 
their original position. the tooth- 
face side the cutting path, the 
kinetic energy (minus 
sion) may expended relieving 
compression when severance com- 
pleted assisting the side-shearing 
operation. 

The completion the chip-forming 
phase the beginning the chip- 
removal phase, but both phases occur 
simultaneously traveling phenome- 
non, except the instant starting 
and ending the cut. 

the chip-removal phase, chip mo- 
tion varies direction 
depending the tooth form, chip 
thickness, and character the wood. 
Several situations occur, First, will 
assumed that the saw has velocity 
10,000 feet per minute. The chip 
thickness and wood character are also 
assumed such that the chip forms 
ribbon free cross breaks, one 
which the cross breaks are suffici- 
ently fibrous hold the 

soon the chip released 
the sides, free move under the 
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influence contact with moving 
body, such the tooth face gullet 
edge. Since the tooth face contact 
with the chip the time released, 
the initial motion the chip con- 
trolled the tooth face. the chip 
forms continuous ribbon, assumed, 
subsequent motion controlled the 
edge the gullet and later the 
bottom the kerf. 


the chip could cut flat 
knife zero thickness moving 
normal sawing speed, the resulting 
chip would stationary straight 
ribbon resistant lengthwise compres- 
sion when supported against buckling. 
Since any actual knife 
the chip and the parent stock are sep- 
arated the insertion the knife, 
and the chip slides along the face 
the tool. Inasmuch saw tooth has 
chip exit except the opening be- 
tween and the preceding tooth, 
which closed off the material 
during the cutting, the chip must 
slide along the tooth face and continue 
along the gullet edge. The chip ribbon 
subjected friction from the edge 
the gullet and from the kerf walls, 
but the resulting compressive force 
exerted the chip ribbon too 
small make any appreciable change 
length. The chip ribbon must, then, 
slide over the tooth face 
edge speed equal the cutting 
speed, assumed 10,000 feet per 
minute. 

The path the chip relation 
the gullet edge follows 
visualized making the tool 
tionary and moving the material stead- 
ily upward cutting speed. The chip 
velocity with respect the gullet edge 
must uniform, otherwise the chip 
would buckle leading portion 
slowed the chip ribbon would sep- 
arate into short sections the lead- 
ing portion accelerated. 

But the path and velocity 
single chip particle relation the 
parent stock somewhat more 
cult visualize. Fig. 10A shows the 
course and speed single particle 
from the moment detachment until 
completion the circuit around the 
gullet. The cutting line marked off 
uniform increments representing 
both time and length cut chip, 
and identified t,, t,, The tooth 


and gullet the start the cut (at 
time t,) are shown the solid-line 
outline divided into intervals S,, 
forth. The broken-line outlines rep- 
resent the saw position suceeding 
times and t,. The points along the 
particle path curve show the particle 
position those times corresponding 
the same subscript number. avoid 


confusion, only the lower and 
points like subscript are connected 
fine lines facilitate visual com- 
parison the lengths particle path 
and chip length any increment 
time Af. Since the time interval the 
same for both, the lengths are propor- 
tional 

The particle traced Fig. 10A 
the foremost particle the chip, 
the cut proceeds, the tooth face 
slides along the particle and pushes 
the left, since downward motion 
the particles being added 

elow form the chip ribbon. 

t,, the chip length equal 
S,, placing the foremost particle 
relative the saw. But during 
the interval t,, has moved 
downward P,, which the position 
the foremost particle relative the 
stock being cut. The length is, 
Thus, the movement the foremost 
particle from during the 
interval t,, and the direection, 
distance, and mean velocity 
obtained. 

equal S,, placing the fore- 
most particle which has moved 
downward from during the 
interval. 

Additional points P,, are sim- 
ilarly located define the path the 
foremost particle relative the stock. 
P,,, the particle immobilized 
against the kerf bottom until 
the cutting edge again level with 
the foremost particle but with thick- 
ness chip intervening between them 
form the beginning second 
layer chip. 

The second circuit the gullet 
forms another turn spiral, much 
carpet, but with one important dif- 
ation, the outside diameter increases 
double the thickness material for 
each turn, The outer turn the 
formed the ribbon, however 
has dimension fixed the gullet 
and successive turns can added 
the outside only reducing the siz 
all inner turns. Since the inne: 
turns are decreasing length, th: 
difference length requires each inne 
turn slide against its neighborin; 
outer turn. the chip ribbon con 
tinuous and smooth, the friction 
tween turns may not prevent the 
quired sliding. the other hand, 
the ribbon made segment 
held loosely place partially 
tached fibers, some chip segments 
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line (in the cut surface) and 
interlock with out-of-line segments 
the adjacent layers. Interlocking that 
prevents sliding will then cause buck- 
ling the chip ribbon, and the spiral 
pattern would collapse under the fric- 
tional drag against the kerf walls. 

The action the chip ribbon has 
been oversimplified avoid complica- 
tion unknown values friction. 
The actual values friction are 
importance chip movement along 
the gullet edge from Fig. 
10A, during which the drag fric- 
tion tends hold the chip ribbon 
against the gullet edge. From 
however, principally momen- 
tum that keeps the chip against the 
gullet edge, assisted any slight 
elasticity that may exist seeking 
straighten the curved Friction 
between the kerf walls sides 
the chips exerts force acting up- 
ward, and when the direction the 
‘resultant momentum and frictional 
force lies between the gullet edge and 
the vertical, the chip will lag behind 
the gullet edge. The force relation may 
the vertical downward-acting com- 
ponent momentum against the up- 
ward-acting friction force. the fric- 
tion force great enough reduce 
the vertical velocity the chip less 
than saw speed, the gullet edge will 
draw ahead the sawdust and the 
chip movement will take more hori- 
zontal path, the solid line 
Fig. 10B, which the dotted line 
repetition the lower end Fig. 
10A. The exact shape the curve 
after the chip loses contact with the 
gullet edge depends the coefficient 
friction the wood being sawed 
and the ratio the mass the 
chip the combined areas the 
two side edges the chip. With its 
greater mass, obvious that wide 
chip will decelerate 
forces less than narrow chip the 
same thickness. 


The horizontal components 
Momentum and friction also are 
opposition each other, and the fric- 
tion tends retard the horizontal 
movement the chip relation 
the parent stock, even though the 
velocity all points the chip rib- 
bon remains constant relation 


the gullet 


The net result blade movement, 
chip flow, and friction lay the 
chip ribbon against the kerf bottom 
curving path much the same 
vay that cable approaches the ground 
unwinds from spool being 
ground corresponding the bot- 


7? This must be so, of course, as new material 
being added the chip ribbon constant 
the cutting-edge end, and the ribbon 
oves around the gullet unit. 
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tom the kerf, the dolly truck 
the moving saw blade, and the cable 
coming from the spool corresponding 
the flowing chip ribbon. 

may happen that flow momen- 
tum will not carry the chip all the way 
across the gullet the bottom the 
kerf. such conditions, the chip 
ribbon particles will line parallel 
the cutting direction (Fig. 11), 
but distance from the kerf bottom 
that depends gullet shape and 
dimensions and the momentum and 
frictional forces acting the chip. 

the downward-moving gullet 
reaches the upper end 
tionary vertical part the rib- 
bon, the ribbon end will deflected 
the motion the newly cut 
portion the chip and turned the 
direction chip flow start the 
second turn Such action 
occurs only when the resistance the 
stationary vertical portion 
cient withstand the downward im- 
pact the new portion the chip 
ribbon the end particle accelerates 
the direction and the velocity 
this new portion. The impact point 
will occur somewhere the zone 
and the particle path direction shown 
the arrow Fig. 11. 

the vertical portion has inade- 
quate resistance, the end chip may not 


Fig. 11.—The path ribbon chips 
bandsaw ripping when sawdust momen- 
tum insufficient carry the ribbon across 
the forward end the gullet into contact 
with the surface produced preceding 


Fig, 12.—Determination particle veloc- 
ity and direction vector diagrams point 
the sawtooth gullet. (See text) 


direction lie against the new part 
the chip ribbon. The 
may then take random position and 
direction, the vertical portion 
the chip flow stream may buckle, and 
successive particles will 
domly scrambled position against 
the new part the ribbon over- 
takes them. This accumulation 
ticles will held against the new por- 
tion the chip ribbon and against 
each other the downward travel 
the saw and the opposing friction be- 
tween the sides the chips and the 
kerf walls, 

The uppermost particles the mass 
will direct contact with the slid- 
ing chip ribbon and tend follow 
with it, producing rotary churning 
action the mass particles. 

Velocities and directions relative 
the stock may computed readily for 
the ribbon type chip flow. The 
sliding velocity—the chip speed rela- 
tive the gullet edge—is equal the 
tool velocity previously shown. 
The sliding direction and velocity, and 
the velocity and direction the tool 
(sawband) combine determine the 
particle direction and velocity relative 
the stock. Tool and sliding velocity 
are equal and constant, and tool direc- 
tion constant. Sliding direction 
the only varying parameter, and thus 
controls the variations the resultant 
velocity and direction chip 
any instant. 

This resultant can obtained 
drawing the appropriate vectors for 
any place the tool outline which 
the velocity and direction the chip 
Fig. For the particle point 
the vector for tool speed and 
velocity drawn the direction 
tool movement, its length represent- 
ing tool velocity The vector for 
sliding velocity drawn from 
parallel the tool face point 
and its length representing 
velocity (Vs). The resultant, 
shows the direction and its length 
represents the velocity (Vp) the 
particle point relative the 
stock, ABC triangle, 
since equal and identical 
right triangles are formed bisecting 


551 


2 
| 
| 
A 
/ 
3 c 
Q 
% 
3 
4 
7% 
- 
4 
4 
— 
—— 
| 
— i — 
—_ 
— 
— “ 
— 
_ 
~ 
q 


PITCH 


Fig. 13.—Four sawtooth designs with equal gullet perimeters (ex- 
cluding the distance across the openings). The chip-removing capacity 
the blade function both pitch (or spacing) the teeth 
and the gullet area per tooth. The effect gullet shape the action 
sawdust discussed the text. 


the angle Then sin 


a 


The direction particle motion 
hence 


a 


where both angles are measured the 
same direction from the direction 
tool movement. 

point Fig. 12, assuming 
hook angle 30°, will 60° and 
the particle velocity will sin 
60° 


(counterclockwise). point where 
the tangent the gullet horizontal, 


0° 


point where the tangent the gul- 
vertical (parallel tool direc- 


where the chip ribbon begins 

turn upward, the velocity will the 

same point but will 225°. 

point where the chip ribbon 

directed vertically upwards, 
360° 


? 


sin 


180 270°, but since velocity 
zero, has significance except 
the limiting direction approached 
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the particle rounds the turn from 
point 


Particle Velocity Relation 
Gullet Design: The changes 
cle velocity between low zero 
are particular interest 
standpoint gullet design for best 
flow chip ribbon. The kinetic 
energy added the chip provided 
through the tool, but the energy sub- 
tracted from the chip may lost 
through friction may returned 
the tool impact against the for- 
ward gullet edge. The proportions 
returned energy and frictional loss may 
modified gullet shape, and these 
forces may directed promoting 
easy chip flow. 


For easy comparison these forces 
the four gullet shapes Fig. 13, 
the length from the cutting edge 
around the gullet the cutting line 
has been made equal for all four 
forms. The total transit time around 
this circuit will then the same 
for each form gullet for given 
saw velocity, Each gullet outline 
divided into ten equal parts, numbered 
for ready reference. 

any tooth form which the 
hook angle positive and cutting con- 
ditions are favorable ribbon type 
chip, the chip ribbon will slide 
along the tooth face and 
against the frictional drag the 
edges the chip ribbon the saw 
moves downward, the same time, 
the sliding friction the edges and 
one face the chip ribbon imposes 
compressive force along the length 


the chip ribbon. The short seg- 
ments, from crosswise break- 
ing the chip, are kept line and 
closely butted together this com- 
pressive force, thus promoting good 
chip flow over the tooth face. 


The straight tooth face gullet 
extending from point point 
provides optimum conditions for 
chip flow. The fillet beginning point 
begins deflect the chip curved 
path, increasing the resistance chip 
flow and thereby increasing the 
pressive force the chip ribbon. Since 
the chip ribbon 
slender column, the compressive force 
tends buckle the chip Buck- 
ling towards the tooth face prevented 
the gullet edge, course, while 
buckling away from the tooth face 
resisted the frictional drag the 
edges the chip ribbon. the fillet 
radius very small, however, the turn- 
ing resistance may increase the com- 
pressive force enough cause buck- 
ling the vicinity point despite 
the restraining effect frictional drag 
the ribbon edges. Also, cross 
break may slip and let part the rib- 
bon ride over the preceding portion. 


Shortening the tooth face, gul- 
lets and shortens the slender 
chip column and makes more resist- 
ant buckling, but reduction 
fillet radius, will counteract 
the gain from shortening the tooth 
face. The most favorable conditions 
are obtained combining 
fillet radius with short tooth face, 
gullet 


Favorable conditions for chip flow 
continue around the fillet the point 
the cutting direction, This 
point lies about midway between 
points and call 3.5, for gullet 
gullet edge, the frictional drag the 
chip-ribbon edges tends make 
chip lag behind the gullet edge. 
contact with the gullet edge lost 
chip flow can directed only chip 
momentum and friction. For gullet 
favorable conditions for chip 
exist only for the first 3.5 length-units 
percent the gullet-edg 
length. 

For gullet the tangency 
becomes straight line extending 
2.5 5.6, Conditions are definitel 
length-units percent. They 
less favorable between 2.5 and 
because slender-column conditions 
vail, with force other than chi 
stiffness prevent buckling towar 
the cutting line. Beyond the 5.6 poin 
the remaining 4.4 length-units 
the unfavorable 
chip lag. 
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Gullet has its tangency point 
indicating favorable conditions for 
gullet-edge length. The small fillet 
the tooth face tends toward higher 
compressive force the portion 
the chip ribbon along the tooth face, 
but compensated the shortness 
the tooth face. The section the 
chip ribbon between 1.5 and 5.5 has 
straight, slender-column configura- 
tion, but the large radius fillet from 
5.5 7.5 will not produce high turn- 
ing resistance, and the frictional drag 
the ribbon edges will tend re- 
sist buckling toward the cutting line. 

Gullet also has its tangency point 
giving favorable chip-flow con- 
ditions over percent the gullet 
edge, but conditions are more favor- 
able than gullet three respects. 
First, the fillet the tooth has 
greater radius, which reduces the turn- 
ing resistance. Second, the edge from 


the slender-column portion the chip 
ribbon against the gullet edge with 
additional support from frictional drag 
hold the chip against the gullet 
edge. Third, the gentle curvature 
point reduces the compressive force 
along the chip due turning 


Other factors addition chip 
flow must considered sawtooth 
design, and will discussed the 
final portion this article, which will 
appear the November issue the 
FOREST PRODUCTS JOURNAL. 
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PAST PROGRESS AND FUTURE PROSPECTS 


Insulating Board Canada’ 


GOYDER 


International Panel Boards Limited 
Montreal, Quebec, Canada 


usually made wood fibre den- 
sities ranging from pounds 
per cubic foot. Common thicknesses 
are 7/16, 14, and inch. Greater 
thicknesses are built lamina- 
tion. There are two main types— 
majority are homogeneous boards 
nade from single lap pulp; the 
type made laminating 
several layers thick pa- 
er. The latter should differenti- 


The Author: Claude Goyder, 
Mechanical Sciences Cambridge University, 
Assistant the President, Interna- 
Panel Boards Limited. 
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brief history the establishment and development the 
insulating board industry Canada—with emphasis the cycli- 
cal ups and downs production and consumption—is used 
basis forecast product development, production growth, and 


market prospects for the future. 


ated from thin laminated boards which 
are primarily intended for wallboard 
rather than insulating purposes and 
also which are 
made from wet lap similar that 
used homogeneous insulating board 
and then pressed 
steel plates produce hard, dense 
board. 

basis for trying see what 
are the likely prospects for the fu- 
ture, worth examining the his- 
tory this industry. Insulating board 
has had comparatively short his- 
tory. was manufactured very 
small scale prior 1928, but the 
industry has expanded enormously 


from capacity less than mil- 
lion square feet 1928 nearly 
600 million square feet the pres- 
ent time. 


Early History 


Insulating board believed 
land, who was then associated with 
the production millboards Eng- 
land. 1898, the Patent Imperme- 
Company Limited 


Session XV, Wood Composi- 
tion Board, FPRS 14th National Meeting, June 
1960 Montreal, Canada; approved for pub- 
lication July 22, 1960. 
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was formed. The first boards were 
laminated paper, but homogeneous 
boards were made this company 
prior 1908 and large quantities 
were shipped the U.S.A. These 
homogeneous boards shipped from 
the U.K. are believed the first 
used the U.S.A. and North 
America. The tariff was then 
percent and, result, manufacture 
was started the U.S.A. Tren- 
ton, 


Canada, patents were taken out 
1912 the name Manson, who 
built pilot plant Cornwall, On- 
tario. Manley Chew, lumberman 
who operated the Georgian Bay 
area, became interested and built 
plant Penetanguishene, Ontario, 
where produced 8-foot in- 
sulating board which was registered 
under the name Ten/Test. 
1923, Chew sold his interest 
company known International Fi- 
berboard Company Limited. The 
Penetanguishene plant burnt out 
April, 1923 and was rebuilt Mid- 
land, Ontario the property 
the Georgian Bay Shook Mills. This 
plant was again destroyed fire 
and rebuilt. 1927, the company 
was purchased Canadian Interna- 
tional Paper Company, and mill 
was built Gatineau, Quebec. 
1926, Building Products was founded, 
and mill was built Donnacona 
Paper Company 1930. The period 
1926 1927 can regarded 
the experimental period, after 
which the big names the paper 
and building materials industry be- 
come associated with insulating board. 
this point, insulating board 
had been regarded 
material. The laminated boards, such 
Beaver board which 
made 1916, were thinner and used 
for different purposes. Building Prod- 
ucts, however, introduced insulat- 
ing board made laminating pro- 
cess and both homogeneous and 
laminated boards were then used 
building insulation. 


The Depression Years 


The period between 1926 and the 
depression saw the start large- 
scale manufacture, and 1930 there 
were three mills with capacity 
million square feet per year 
thick basis. 


This was terrible time for the 
young industry; had not been for 
the export market, which was open 
ful could have survived. During 
these early years, the industry was 
active selling the value insula- 
tion buildings and there was lit- 
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tle competition this field from 
other materials. Much publicity was 
given Government and other offi- 
cial sources, and the industry gen- 
erally did good job educating 
architects and builders fuel sav- 
ings and increased comfort resulting 
from better insulation. The success 
achieved can appreciated re- 
lating the rate building con- 
struction, which started great de- 
cline the second quarter 1928 
from $373 million all-time low 
$59 million 1933 and showed 
little sign recovery until the sec- 
ond quarter 1935. 
period, domestic shipments fiber- 
board increased from million 
million square feet. This indi- 
cated that rapidly-increasing quan- 
tity fiberboard was being used 
per housing unit per dollar value 
construction. Exports 1935 ex- 
ceeded domestic shipments, and con- 
tinued progress was made during the 
remaining spite this 
improvement, the outlook 1939 
was not good. 1930, capacity was 
130 million feet, but domestic ship- 
ments million and export ship- 
total million square feet 
about percent capacity. 
1939, capacity had risen 146 mil- 
lion square feet. Domestic shipments 
were million and 
ments million square feet, total 
million, still only percent 
capacity. will seen, there- 
fore, that the Canadian Industry had 
expanded too fast for domestic needs, 
and export shipments had not con- 
tinued their expansion. fact, ex- 
port prospects began decline 
additional European mills came into 
operation. 


The War Years 


Sales problems were lifted from 
the industry the war, which was 
period full production. The re- 
quirements for the armed services, 
wartime housing, and 
dustries left little available for nor- 
mal domestic requirements. Distri- 
bution was controlled large ex- 
tent Government administrator, 
and much the production that 
would normally have gone into the 
domestic market was shipped over- 
seas the various theatres war. 
The war years did, however, give 
impetus demand populariz- 
ing the use insulating board. 


The wartime consumption 
sulating board Canada rose from 
million square feet 1939 
million 1945. This, with the 
Overseas wartime requirements, rep- 


resented the entire pro- 
ductive capacity that time. 


Post-War Expansion 


1945, for the first time the fu- 
ture justified spirit optimism. 
The domestic market with its back- 
log housing requirements from 
the war period lay ahead. This was 
large that the industry could face 
the loss the traditional export 
markets without too much concern. 
(The U.K. market, which had always 
consumed the greatest volume, dis- 
appeared because sterling restric- 
tions. 


The industry again began ex- 
pand and modernize. Moulding 
single panels, which was the general 
method manufacture Canada 
this time, was replaced the 
major mills forming continu- 
ous cylinder fourdrinier machines. 
For years, industry ran 
capacity; during most these years 
imports exceeded exports, and from 
1949 until 1955 domestic consump- 
tion was generally excess Can- 
adian capacity. 


1946, the demand for special 
primed and painted boards made 
necessary produce boards with 
surfaces capable taking smooth 
finishes, which involved capital in- 
vestment for improvements, such 
suction presses which had previously 
been proved the United States. 
1946, mills adhered closely 
Government standards, and they were 
satisfied reach this Pro- 
ducers soon began far beyond 
these standards, however, particu- 
larly strength. They achieved this 
spite having use less desir- 
able species wood. Prior the 
war, Canadian insulating board mills 
were often integrated with 
print mills for their wood supply. 
and they were able get 
quantities jack pine which was 
not then much used for newsprint 
Since then the position has changed. 
and the insulating board mills ar: 
making improved products from 
that they would have considered 
suitable pre-war days. 


1955, for the first time sinc 
the productive capacity 
ceeded domestic consumption. 
was followed good year 
postponing the return hard 
until 1957. 1957 and 1958, som 
major new plants were opened whic 
added capacity, particular, 
Johns-Manville organization openc 
new, modern plant North Ba: 
which set new standards qualit 
certain products. 
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Future Prospects 


This history the past years 
has been characterized abrupt 
changes from over-capacity under- 
capacity and back again. diffi- 
cult, therefore, find basis for 
estimating future prospects. The 
years since 1946 have also seen big 
changes the types product 
made, which makes difficult 
estimate future consumption uses. 

The main types products made 


1959 compared with 1946 are 
follows: 


Product 1946 1959 

Panels 63 19 
Roof board =e 13 39 
Sheathing 23 
Plaster Base 11 1 
Decorative 17 


*Included panels. 


These percentages are only approxi- 
mate because there have been changes 
Classification figures supplied 
the Dominion Bureau Statis- 
tics, but they show that there has 
been marked decline the amount 
Sheathing was introduced 1943 
and was still the early stages 
development 1946. The loss 
almost all the plaster base market 
and the reduction standard pan- 
els reflects the fact that insulating 
board has been displaced 
internal lining walls housing, 
but has made good this loss se- 
curing large share the exterior 
lining sheathing. Other applica- 
tions for panels have been taken 
over the decorative products. 
Acoustic which are this 
classification, have 
ingly important. The continued de- 
velopment new styles these 
tiles and plain ceiling tiles has 
kept good share the market 
spite competition other 
materials. 

When the prospects for insulating 
board are considered from the point 
view product development, 
typical that first use such in- 
sulation developed and then other 
cheaper more efficient materials 
come into the field and take in- 
creasing share this business. 
Meanwhile, new applications are de- 
veloped for insulating board and 
these, turn, are attacked 
competition. 

the present time, insulating 
sheathing appears hold- 
ing its own. Although roof board 
responsible for increasing share 
total sales, there are grounds for 
oncern because other light-weight 
naterials are considerably more 
ient insulators, and they 
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supplied lower cost per unit 
insulation value. far, difficulties 
making materials strong 
enough protecting them from 
traffic roof has slowed down 
their progress, but they can offer 
advantages ease handling, 
freight savings, and moisture resis- 
tance that roof board, which 
the biggest single application in- 
sulating board, likely face in- 
creased competition. 


New Products 


What new products has 
dustry under development main- 
tain its progress spite losses 
some applications? examine 
the physical properties insulating 
board one one, will find 
each case that there probably some 
other material with better test fig- 
ure. Insulating board, however, com- 
bines number reasonably good 
properties low cost and successful 
new products should exploit these 
multiple properties. For example, in- 
sulating board has fairly high mois- 
ture absorption. first sight, this 
crease moisture content decreases 
the thermal insulation material 
since conductivity directly 
portional density. Tests show, 
however, that percent increase 
moisture content, which the 
increase that results from exposing 
homogeneous insulating board 
saturated air for long periods, re- 
duces the thermal resistance less 
than percent. concluded that 
this due the water being ab- 
sorbed the fibres which has less 
effect insulation than water ac- 
cumulating the interstices, which 
would the case with granular 
material. This ability absorb and 
evaporate moisture probably accounts 
for insulating board standing un- 
der severe moisture conditions that 
theoretically should cause failure. 
This shows that insulating board 
has good all-round properties suited 
the wide range building condi- 
tions met with this climate. 


Many our product development 
ideas come from the United States. 
The roof-deck slab, for example, 
being successfully used for open-beam 
ceiling construction the States. These 
slabs consist insulating board, 
feet wide feet long, laminated 
thickness 114 inches more, 
according the insulation and spans 
product which makes use the all- 
round properties insulating board. 
makes use insulation, structural 


strength, and the ability provide 
decorative finishes the underside 
and incorporate vapour Un- 
fortunately, has not made much 
headway Canada, but deserves 
more emphasis, 


One field application which 
could well receive more attention 
come more and more compact and 
better equipped with television, radio, 
and hi-fi (not mention the in- 
ments) acoustic insulation becoming 
more necessity, Resistance air- 
borne sound depends primarily 
mass, which not provided the 
modern light-weight materials. pre- 
fabricated housing, partition with 
core insulating board faced with 
decorative sheet materials could 
pounds per square foot, 
which would give fair degree 
sound insulation. There are also meth- 
ods improving sound insulation 
partition walls traditional housing. 
The difficulty selling this that 
sound insulation, the lack it, 
does not show when house bought 
and people are not willing pay 
extra for what they cannot see. 


Future Markets 


During the past years, consump- 
tion insulating board has increased 
average rate over per cent 
per year, which little better than 
the average yearly increase 
value all building construction 
(expressed constant dollars). the 
consumption trend projected, will 
not catch with capacity until 1964. 
The capacity figure 600 million 
square feet per year misleading, 
however, because does not take ac- 
count the product mix which has 
changed considerably. The industry is, 
therefore, nearer capacity operation 
than the figures quoted indicate, but 
additional facilities make the prod- 
ucts demand are being added. 


For long-term estimates, must 
recognized that the industry has gone 
beyond the early stage rapid growth 
and the curve progress has flattened 
out. reasonable assume that 
the industry will continue get its 
present share the building dollar, 
which means that the market will ex- 
pand per cent per year. 
this, however, will have make 
considerable efforts product -devel- 
opment, because the position the 
present lines products not static. 
The conclusion is, therefore, that the 
industry should able maintain its 
position, but this will only achieved 
lot hard work. 
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DEVELOPMENT THE EUROPEAN 


Standards and Test Methods 


for Particle Boards 


CEPTED the market quickly 
that the development proper test- 
ing methods has remained behind the 
development the industrial process 
technique. This explains why system- 
atic work testing methods has just 
started recent years. the begin- 
ning the manufacture particle 
board, the improvements the tech- 
nique followed one another quickly 
that there was demand for special 
testing methods. The existing testing 
methods for fiberboard were sufficient 
the early fifties. 


This situation changed when more 
and more competitive products ap- 
peared the market. The different 
kinds particle board became more 
The smaller the remaining 
differences became terms quality 
products, the more difficult be- 
came prove them objectively. Today, 
the particle board industry needs test- 
ing methods refined sensitivity and 
discriminative sharpness that will make 
possible the determination small 
differences with sufficient accuracy. 


large flakeboard plant based 
the Novopan process started the in- 
dustrial development particle board 
Switzerland 1945, One Novopan 
plant and several Behr plants followed 
Germany, the early fifties. The 
more recent developments, all them 
should not recalled here, are the 
windsifting method and the 
extrusion process Kreibaum. The 
Bartrev process initiated the first con- 
tinuous particle board press Great 
Britain. 

The development particle board 
progressing throughout the world. 
The first European Standard (BS 
#1811) regulating the testing meth- 
ods was published England 1952. 
The German Standards DIN 
through DIN 52363 followed 1955. 
Nearly all countries have now started 
work standards. 

Economic development forces stand- 
ardization. There are groups manu- 
facturers particle board industrial 
countries who are very much concerned 
with the steady improvement their 
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particle boards and who spare cost 
keep the complicated production 
processes under control. Such particle 
boards are often confronted with other 
ones manufactured with substantially 
less care. The quality plants find them- 
selves frequently defensive posi- 
tion because the particle board con- 
sumer does not have the means 
check objectively the difference 


For now, standards for 
quality requirements 
can only list 
evaluating properties 
tested plant control. 
Since most applica- 


tion properties can 
correlated 
with basic properties, 
standards should 
established without 
further delay. 


quality. The quality plants try pro- 
tect their slice the market using 
legally protected quality assurance 
tecting the quality level, Establishing 
and supervising quality rules require 
dependable testing methods. Econom- 
ics was the true cause systematic 
studies testing methods, This itself 
indeed healthy development, but 
should not mislead hasty stand- 
ardization without scientific foundation. 

The level technical quality dem- 
onstrates broad similarity the dif- 
ferent countries. The fact that many 
particle board plants have been de- 
signed and built the same engineers 
who have installed the same similar 
equipment partially explains this sim- 
ilarity. The very successful activities 
the European Particle Board Associa- 
tion (FESYP) demonstrates that the 
European particle board industry 
ready for broad cooperation with re- 
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gard testing and quality-requirement 
standards. The timing for international 
standardization excellent. With the 
single exception the British Stand- 
ard, all important standards exist 
drafts only, and can easily adjusted 
conform with each other. will 
definitely too late undertake this 
task some years from now. 

Fundamentally, one has distin- 
guish between methods for control 
production and methods for evaluat- 
ing properties that influence the tech- 
ques application. The methods for 
control have been much further de- 
veloped than the methods for evaluat- 
ing the properties influencing the ap- 
plication technique. This the result 
developmental work done the 
particle board and machine industries, 
which were interested primarily pro- 
duction control. All the European 
research institutes are studying the 
somewhat neglected testing methods 
for properties influencing the applica- 
tion technique. 


The Testing Methods 
for Plant Control 


The objective plant control 
uncover all shortcomings the 
moment they develop, and correct 
them. The present level testing 
does not permit fulfill this ob- 
jective with some types shortcom- 
Among the variables determining 
the properties particle board, the 
moisture content, the resin content, 
and the degree polymerization 
the synthetic resin are difficult meas- 
ure. There lack suitable meth 
ods, but their application requires too 
much time. 

For exact determination moistur: 
content, only the oven-drying metho: 
acceptable, which turn require 
about minutes with 
drying balances. Measuring electrica 
resistance produces immediate 
swer, but wood chemicals and 
trolytes the hardener easily caus 
false reading. 

the other hand, the reaction 
the dryer its control setting 
pendent upon the design the 
and more less delayed. 
large particles are 
duced the process before dryin 
error completely eliminated. 
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The only relatively reliable method 
control the synthetic resin con- 
tent through the estimation nitro- 
gen content, the method Kjel- 
dahl. The long time required ash 
the sample completely 
analysis used makes this method un- 
suitable for production control. The 
degree polymerization achieved 
pressing most difficult estimate. 
this regard, experiments water- 
soaked samples give some information 
that cannot always successfully 
interpreted. 

Therefore, most instances, the 
production personnel are still charge 
the supervision the machine 
equipment. Because the production 
process cannot kept under control 
all its stages, the properties 
the finished product show some varia- 
tion, The actual plant control today 
based statistical methods starts be- 
hind the press the end the pro- 
duction. limits itself small num- 
ber properties such density, bend- 
ing strength, tensile strength perpen- 
dicular surface, and swelling 
thickness under water. 

All known standards determine the 
bending strength with centrally 
loaded beam two supports. The 
bending strength depends functionally 
the tensile strength the surface 
layers, and indicates whether they have 
been properly One 
testing standard, addition the 
testing speed, requires indication 
the size the sample, its length, 
width, and length the span. The 
width the sample does not influ- 
ence the bending strength and can 
chosen arbitrarily. Germany, the 
width the sample the same for 
all board thicknesses, millimeters 
(or 1.969 inches). 

The span requires some considera- 
tion, also. Smaller spans result large 
sheer stresses developing the cen- 
ter layer the sample. Most the 
testing standards define the span 
multiple the thickness the sam- 
ple. For example, the AFnor 
requires times the thick- 
ness, the DIN 362 (Edition 1955) 
requires times the thickness. The 
idea being completely eliminate the 
influence the shearing stresses, Ger- 
man investigations have proved, how- 
ever, that with good particle board 
the span which significant 
shearing stresses would develop 
much shorter than anticipated, only 
times the thickness the sample. 

Progressive reduction the span 
length first causes increase the 
bending strength values, and only the 
very short samples show significant 
decline the averages the bending 
strength. probable that the span 
required the German Standard will 
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reduced the future. influ- 
ence the shear stresses became evi- 
dent would even desirable. 
would point out gluing defects the 
middle layer, which otherwise only 
the tensile test perpendicular the 
surface would discover. shortening 
the span, the test the bending 
strength, which itself requires least 
effort all standards, will increase its 
value for the control. the 
use the same size samples over 
millimeters (63/64 inch) similar 
British Standard 1811 per- 
missible. The span then 150 milli- 
meters (5.91 inches) the width the 
sample millimeters (1.99 inches) 
and its length 200 millimeters (7.90 
inches). 

Using relatively longer span with 
thin particle board than with thick 
one for all practical purposes does not 
have any significance, because the de- 
fects the center layer are more fre- 
quent with thick board. The addi- 
tional methods estimation the 
modulus elasticity described most 
the European Standards are rather 
too primitive. This testing method 
should follow the example the 
American Standard for plywood 
ASTM 805. The control the 
ance for the plant control. 


Importance Tensile Strength 
Perpendicular the Surface 


Tensile strength 
the surface one the most revealing 
properties particle board. Its testing 
can not overlooked any plant. 
indicates the gluing defects the 
middle layer. When the hardening 
process the synthetic resin delayed 
too long under certain circumstances, 
some the glue bonds the middle 
layer can break under the spring-back 
stress the densified particle mat 
when the press opens. Too high 
moisture content the middle layer, 
too short pressing cycle, too low 
platen temperature, erroneous addi- 
tion hardener cause such defects. 
These are hidden defects that can 
detected only the much advanced 
stage open splits. 

The tendency shorten the pressing 
cycle spreading through the particle 
board industry, and 
creases the danger gluing defects. 
Many plants are working without any 
safety margin. 

test the tensile strength perpen- 
dicular the surface, samples mil- 
limeters (1.969 inches) square have 
been used Europe, The samples are 
glued between wooden metallic 
blocks and broken testing ma- 
chine. The gripping heads have 


suspended kardan The sam- 
ples for this test are highly susceptible 
proper, out-of-center alignment, and 
have carefully prepared. The 
test re- 
quires rather large amount work. 
The use metallic blocks pays off 
only when the testing occasional. 
Cleaning the metal blocks for large 
number samples requires too much 
work, and therefore the use dispos- 
able blocks cut from hardwood ply- 
wood more economical. 

The results the cleavage tests are 
correlation with the values obtained 
from tensile tests perpendicular the 
surface, and can replace the latter for 
the purpose plant control. The 
cleavage test not suitable for com- 
parison different products and 
therefore not provided for the 


Standards. 

The changes form caused 
moisture absorption are generally de- 
termined after specified period 
immersion water. Some standards 
also provide for exposure samples 
moist These methods require 
extended periods time 
fore are not suitable for plant control. 
With the extruded board, the swelling 
length the direction the extru- 
sion particular interest. The swell- 
ing planes perpendicular the di- 
rection the extrusion greatly re- 
duced effect crossbanding. Often, 
samples 100 millimeters (3.937 
inches) square are used test swell- 
ing thickness. The increase thick- 
ness measured four corners and 
the center. This method based 
the corresponding standard for fi- 
berboard, which has been mostly 
taken over without much consideration. 
The improvements the gluing tech- 
nique and the use waterproofing 
additives has rendered this method 
obsolete. The dimensions the sam- 
ple for the soak test have re- 
duced drastically order secure 
significant differences swelling after 
short periods immersion. Despite 
some resistance, German manufactur- 
ers finally decided millimeter 
(0.984 inch) square sample. This size 
has also been accepted the new edi- 
tion the Standard DIN 361. The 
quality requirements the Standard 
DIN 761 are based the smaller 
sample size. Circular samples can 
used instead square ones, and can 
cut out easily closer tolerance. 

Measuring the swelling after two 
different periods immersion rec- 
ticle board immersed water 20° 
(68° F), the first reliable measure- 
ment swelling obtained two 
hours. The waterproofing agents only 
slow down the penetration the wa- 
ter into the sample. After sufficiently 
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long immersion period water, the 
waterproofing materials lose their ef- 
fectiveness. With present manufactur- 
ing procedures, this situation can 
observed after immersion period 
hours. Swelling test values, after 
hours immersion, preferably show 
the efficiency the waterproofing ma- 
terials; values after hour immer- 
sion show the quality the glue bond 
and also give indication the de- 
gree polymerization the synthe- 
tic resin. Thickness gauges with 
reading capacity down 1/100 milli- 
meter (0.4 mills) are required for 
measuring the swelling. 

The density and its distribution 
the board are critical characteristics 
that indicate the effectiveness the 
forming and metering devices, Prac- 
tically, the density calculated 
weighted average from the weights 
the individual samples and their vol- 
ume. Since the thickness the sample 
also used for the determination 
swelling, the use the same sample 
for both tests The 
variance the density can calcu- 
lated from combination the vari- 
ances thickness and weight. With 
accurately cut samples, the variation 
the length and width can disre- 
garded. The circular sample always 
meets this condition. 

Now the question comes 
whether the four described properties 
(bending strength, tensile 
perpendicular surface, swelling 
thickness, and the density) provide 
sufficient plant control whether 
some other properties will have 
controlled well the future. Ac- 
cording the general experience 
Germany, the four 
ties are sufficient. The bending strength 
permits evaluation the quality 
the surface layers and correlates well 
with the tensile strength parallel 
the surface and with the modulus 
elasticity. The glue bond the mid- 
dle layer controlled means 
the tensile strength perpendicular 
surface. also gives measure 
cleavage strength 
ability (screw pull-out parallel the 
surface). The swelling thickness in- 
dicates the efficiency the water- 
proofing materials and the quality 
the glue bond the entire board. The 
synthetic resin content cannot con- 
tinuously controlled. Production con- 
trol requires the use the analysis 
for nitrogen content only occasionally 
when the results the strength 
swelling tests are suspicious. 


Testing Methods for Application 
Technique Properties 


While plant control can limit itself 
some few properties, the number 
the properties important ap- 
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plication technique can hardly re- 
viewed. Because practically particle 
board used for outside exposure ap- 
plication for load-bearing construc- 
tions, the standardization testing 
methods for resistance outside ex- 
posure, and strength elasticity 
properties has been shelved. The great 
majority the boards manufactured 
Europe are used furniture and 
interior finish, and 
only negligible static load. select 
the most suitable products, addition 
workability (tool and machine 
quirements) specifically 
the form, screwholding, quality 
the surface, and veneering ability are 
the determining properties. Yet the 
corresponding testing 
are more less problematical. 


The influence moisture content 
endangers the dimensional stability 
wood and wood materials. Studies 
this problem have 
They followed known experimental 
methods. The sample the test board 
covered and attached the top 
tank water. The difference 
vapor pressure from the saturated air 
under the sample and the dryer air 
the room starts diffusion stream 
vapor from inside the tank the 
outside surface the The 
dimensional changes caused the 
swelling make the board vault. The 
greatest distance the top this 
vault from the flat surface the meas- 
ure the stability the form. This 
experiment itself looks convincing, but 
very problematical with regard 
the testing technique. The very slow 
water diffusion often requires weeks 
reach equilibrium, Waterproofed 
lasts several months. draw conclu- 
sions describing large population re- 
quires large numbers experiments, 
which turn require large numbers 
water tanks and measuring instru- 
ments that have remain attached 
the sample during the whole observa- 
tion period. The experimental efforts 
are not agreement with the usable 
amount information, Therefore 
reduction the testing variables 
that determine the form stability, the 
stiffness, and swelling properties seems 
sults proving the correlation between 
the two last properties and the form 
stability are available. first, can 
recommended that the user par- 
ticle board select boards with high 
bending strength and low swelling 
when looking for good form 
stability. 


Nailholding and Screw- 
holding Ability 


Holding ability generally deter- 
mined pull-out tests. satisfactory 


method not yet available for this 
test. The friction forces influence the 
pull-out resistance the nail, which 
depends itself upon the condition 
the surface the nail. Oxidation 
the surface the nail increase fric- 
tion. trace fat decreases this fric- 
tion. Test results with commercially 
available nails show variation that 
not entirely caused variation the 
material. Resistance nail-pull 
little practical importance, because 
particle board nailed only for very 
inferior purposes. There advan- 
tage refining this testing method. 
quite different situation exists with 
the screw inserted parallel the sur- 
face. The screwholding determines the 
size the mounting, hinge, and piano 
hinge. 


The draft the French Standard 
example for standard for testing 
screwholding. The screw-pull-out test 
requires much care drilling the 
Germany, the screwholding test was 
given after systematic experiments 
with large samples (for 100 individual 
tests each different board 
types) had shown highly significant, 
accurate correlation screwholding 
ability parallel surface with cleav- 
age resistance and tensile strength per- 
pendicular surface. The used who 
looking for good screwholding abil- 
ity should select boards with high ten- 
sile strength perpendicular the sur- 
face. The explanations the Standard 
DIN 68761 (Quality requirements) 
particularly point out this relationship. 


There are two drafts French 
Standards available for the testing 
surface hardness: the AFnor 
(Durete par methods Monnin) 
and AFnor (Deformation 
sur charge localisee). The method 
Monnin related the known metal 
testing procedures and similar the 
tests Brinell, Vickers and Rockwell. 
load 300 kilograms (661.4 
100 kilograms per centimeter 
width (562 per inch width) 
presses the compression tool, half 
inches) width and 100 mil 
limeters inches) length. The 
compression tool blackened print 
ing ink stamp ink order deter 
mine the width the impressed 
the cylinder after the pressure 
released. From the formula 
circle, the corresponding 
depth can calculated, and the 
procal value represents the 
hardness. This value measure 
the drive-in resistance nails. Thi 
testing method surprisingly 
but the interpretation the test 
sults rather The width 
the impression the cylinder 


OCTOBER, 196 


Table 1.—REVIEW THE MOST IMPORTANT EUROPEAN 
STANDARDS (QUALITY REQUIREMENTS 


Table 2.—DIFFERENCES BETWEEN EUROPEAN STANDARDS 


AND TESTING METHODS) Country Standard Defined properties 
= ; Qualit ‘ Testing thod Germany _ DIN 68761 Tensile strength perpendicular to surface 
uality requirements esting methods 
Great 2604 Impact resistance (falling weight) 
2604:1955 Final 1811:1952 final Modulus Elasticity 
2121-60 Draft 3217-60 draft 
onnin hardness 
not depend the hardness the (pull-out 
urface quality 
surface layer only, but also 
yielding the middle layer well Holland 2121-60 Tensile strength parallel surface 


large Monnin number 
indicate exclusively very 
face, but possibly very soft middle 
layer well. Often correlation 
the Monnin number and density has 
been established. 

The French method determine 
the resistance local load (AFnor 
meter inch) square piece 
metal millimeter (0.039 inch) deep 
inch 15/16 inch) board sample. 
The load required cause this impres- 
sion measured. The remaining im- 
pression caused this load also 
measured. This testing method gives 
clues how floor will behave under the 
load heavy furniture, pianos, and 
grand pianos. 

the surface quality not available. 
This the problem: Sometimes 
use only face veneer 
banding high quality 
boards, also when high-gloss surface 
treatment required. Occasionally, 
penetration moisture from the sur- 
face from the veneer glue line 
causes some thicker particles inside 
the board swell and show 
through the face. This local swelling 
shows under side light 
imperfections, especially the 
case the better and smoother 
polishes. test method that will in- 
needed. 

The task difficult solve because 
statistical sense. arbitrary reproduc- 
tion this damage can achieved 
only chance corresponding the 
law the Poisson Distribution. First 
must assured that closely con- 
trolled amount water induced 
the surface. Obviously, this amount 
water adjusted the average mois- 
ture content the veneer glue line 
about 100 grams per square 
meter (20.5 per 1000 sq. ft.). 
Then must made certain that this 
water will diffuse into the 
board and not evaporate. Finally, 
recommended that this diffusion proc- 
forced elevated temperatures 
approach closely the condition 
veneering hot press. Karlsruhe, 
the required amount water ab- 
sorbed blotter suitable thick- 
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heated pressing device. The profile 
the local swelling that appears under 
the blotting paper then measured 
means mechanical, optical, pneu- 
matic, electronic device 
ported. The average swelling and the 
roughness the surface estimated 
from the profile line with the help 
While numerous meth- 
ods the measuring techniques are 
available, including very elegant 
French solution using 
Feeler, the interpretation and evalua- 
tion the experiments creates some 
difficulties. Probably every one the 
European research institutes study- 
ing this problem. 

warning should impressed not 
ments evaluate particle board. These 
experiments usually consist cover- 
ing pot boiling water with 
board sample. The condition the 
exposed surface the sample exam- 
ined after certain time steaming. 


European Quality Requirements 
for Particle Boards 


The content all 
board standards divided into testing 
methods and quality requirements. 
Table shows the designations the 
most important standards, 


Table not complete. While this 
information was being put together, 
the FESYP learned that the Scan- 
dinavian countries are preparing stan- 
dards, whose content could now 
considered for this report. England 
has the only final Regulation the 
Quality Requirements (BS 2604) 
stricted only two thicknesses, 
and inch. The British Standard 
should called our attention 
the first one that not only sets limits 
for average values, but also contains 
regulations referring the ranges 
the values. required the British par- 
ticle board manufacturer install 
which are accepted the organization, 
protecting the quality level. contrast 
great Britain, all European standards 
are their draft stages. The economic 
situation explains the somewhat hesi- 
tant attitude the countries the 


Tensile strength perpendicular to surface 
Screw and nail holding (pull-out resistance) 

parallel and perpendicular surface 
Modulus Elasticity 


European continent. Their markets at- 
tract large number different par- 
ticle board products, which turn 
make rather difficult establish 
just quality requirements. The example 
Japan exhibits that countries with 
fewer particle board plants can stand- 
ardize more easily than countries with 
diversified supply boards. 
(See JIS 5908:1957) 

When quality requirements should 
worked out, the question whether 
average products top-quality prod- 
ucts are involved very important. 
Countries with keen competition, 
for example France and Germany, 
incline set requirements for top- 
while the British 
Standard corresponding the present 
technical level can register average 
only, Most the particle board stand- 
ards apply for the density range from 
450 kilograms per cubic meter (27.9 
Ibs per cu. ft.) 800 kilograms per 
cubic meter (49.6 per cu. ft.). 
They include essence the boards 
for furniture core stock with av- 
erage density 600 
cubic meter (37.2 Ibs per cu. ft.). The 
present form the draft the Ger- 
man Standard DIN 68761 contains 
quality requirements for furniture core 
stock only, although provisions made 
will allow for future extensions. Soon, 
quality requirement standards for low- 
density particle boards (density less 
than 450 kilograms per cubic meter 
27.9 per cu. ft.) used for ther- 
mal and accoustical insulation will fol- 
low. The draft the German Stand- 
ard DIN 68761 includes the extruded 
boards well, even though their 
properties differ from those 
pressed boards. The flat-pressed boards 
are divided into two types. High bend- 
ing strength (form stability) 
guishes the first type, and high tensile 
strength perpendicular surface 
the property the second 
type. 

feature common all European 
quality regulations the selection 
three properties for evaluation: den- 
sity, bending strength, 
caused water absorption. 
tion this, different standards define 
other properties well. 
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Table the draft German 
DIN 68761 depends the evaluation 
four properties only, density, bend- 
ing strength, tensile perpendicular 
surface, and swelling thickness. This 
restriction based statistical con- 
sideration and experience, Correlations 
have been found between the evaluat- 
ing properties listed Table One 
sufficient use for evaluation. 


Summary 


comparison the European 
standards and standard drafts indicates 


MECHANICAL PULPING 


Fields, (Armstrong Cork Co.) 
Recent improvements pulpwood grind- 
ers for insulating fiberboard manufac- 
ture. Tappi 43, no. (April, 
1960). 

study was made det. design 
improvements could made improve 
the efficiency the grinders and/or im- 
prove pulp uniformity installation 
for the pulping loblolly pine. 
Objectives the study were: det. 
the surface speed could increased, and 
so, det. the max. allowable speed; 
increase the speed the pressure foot 
during nonproductive portions the 
grinder cycle retraction and advancing 
wood the stone surface); and con- 
trol the pressure foot with regard 
B-680—Forest Products Gal. 
feed rates keep const. relationship 
between feed and speed without regard 
the resulting variability hydraulic 
pressures motor loading. accom- 
plish the second and third objectives, 
was decided high pressure 
hydraulic system that small, low- 
vol., fast-acting cylinder could used 
actuate the pressure foot. 50% in- 
crease capacity was effected, which 
partly the result redn. reaction 
time and partly increase the grind- 
ing rate. The hydraulic control circuit 
ref. 30:12) 


CHARCOAL 


Ward, C., and Lane, Water 
sprays will cooling 
time. U.S. Forest Serv., Lakes State For- 
est Expt. Tech. Notes No. 582, St. 
Paul, Minn., The Station, 1960. 

the prodn. charcoal carboniz- 
ing wood kilns, the time required 
cool the kilns sufficiently permit open- 
ing them after the carbonization was re- 
duced from about hr. hr. 
cooling the charcoal means water 
sprays. ref. (A.B.I.P.C. 30:12) 
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that the ideas behind them are 
great extent Only the test- 
ing methods the plant control are 
sufficiently advanced regulated 
final standard. Before any prop- 
erties influencing the technical appli- 
cation can defined, tested, and 
standardized, many problems still not 
solved have worked out. For the 
time being, the standard quality 
requirements can list only the evaluat- 
ing properties that belong their na- 
ture the plant control. must 
investigated whether restriction 
the control properties only would not 
possibly lead the technical develop- 


ment the particle board industry 
undesirable direction. Using 
somewhat different words, this ques- 
tion could formulated whether 
increase value the properties 
presently used for evaluation the 
board always increases its practical use 
value. Most the properties import- 
ant for technical application could 
tical methods with one more the 
standard properties. There there- 
fore, valid argument suggesting 
further delay the work 
standards. 


TESTING AND ANALYSIS 


Vakin The determination 
moisture fresh wood. Izvest. Vysshykh 
Ucheb. Zaved. Lesnoi Zhur. no. 
(1959) Referat. Zhur., Khim. no. 21: 
447 (1959). [Russ. Abstr. only available} 

Expts. were conducted test the ac- 
curacy moisture detns. wood, sam- 
pled means the Pressler drill. 
was found that detn. sapwood mois- 
ture gives usually too low values, except 
high moisture contents (above 200%), 
when the values are too high. For mois- 
ture contents near the point satn., 
the error insignificant. moisture 
the loss water caused squeezing 
out during sampling and 
resp. moisture contents equal 
higher than 200%, this value becomes 
negative (—9%). suggested that 
the exptl. errors are detd. the diam. 
the drill and the degree sharpening 
the cutting blade. obtain true 
moisture contents, correction the exptl. 
values, calcd. for different moisture 
12) 


LIGNIN 


Kratzl and Gratzl (Austrian Inst. 
for Wood Research) 
Holz-Verwerts, 12, 8-14, 1960. Thermal 
degradation (hydrolysis) lignin results 
reduction phenol-aldehyde yield 
This sets quickly and after 
hours 200° C., approaches constant 
value. same time, but much slower 
rate, MeO-containing “phenol 
formed. The orgin this residual phenol 
water soluble decomposition products 
groups. Using 
this technique measuring authors com- 
pare reactivities various types 
nical, special and model 
cent reduction I—H. Tarkow 


WOOD PROPERTIES 


Dadswell, Wood structure varia- 
tions occurring during free growth and 
their influence properties. Inst. 
Wood Science (Australia) 
(March, 1958). 

The three main stages the 
the the youthful imma- 
ture period, the adult mature period, 
and the senescent overmature period, 
are discussed relation the variations 
wood structure that occur and the in- 
utilization. The evidence 
ward shows, among other things, that, 
the immature period, cell dimensions 
and cell wall organization are changing 
rapidly with consequent cer- 
tain props. and that, the mature period 
hardwoods least, minute compres- 
sion failures are formed the center 
the stem and for some distance radially 
result growth stresses. The devt. 
minute compression failures association 
with reaction wood formation, alo 
pointed out that the changes 
ture and props. the wood formed dur- 
ing the early years the life influ- 
ence the utilization young trees, thin- 
nings and tops from plantations and re- 
growth forests. the other hand, 
the utilization timber from mature 
trees, the effect props. resulting from 
the transformation sapwood 
heartwood, from growth stresses. from 
reaction wood, and from the devt. 
heart rots are important. 
that reaction wood formation may 
from any no. external intluence 
and the changes structure due 
changes occurring during the normal 
the tree. Reference made 
differences the cell wall 
compression wood and tension woo 
relation that comparable nor 
mal wood and, the case 
wood, the relation between its 
organization and the troublesom 
props.—irrecoverable collapse, 
ness, and longitudinal shrinkage. 
possibilities influencing changes 
structure and, therefore, props. 
selective tree breeding, are discussed 
ref. 30:12) 
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ORGANIZING FOR 


Forest Products Research’ 


Forest products research can exceedingly beneficial and 
profitable any country that needs it, the research institution 
and program are size and character meet the needs the 


country. 


NUMBER COUNTRIES NOT 

now provided with institutions for 
forest products research, there appears 
need for such study, and desire 
organize and equip for Every coun- 
try that has substantial forest indus- 
try should have office staffed with 
competent people who can keep abreast 
the world knowledge this field 
and carry educational program 
adapt that knowledge the needs 
the some instances, this 
may all that needed. country 
that has large amounts timber 
its own, however, 
development should provided and 
should include the functions the 
information Under such condi- 
tions, the problem determine the 
size and character the research 
program required meet the need 
without exceeding the capacity the 
country support it. 


Research Schools and Industries_ 


There are, course, various ways 
which forest products research may 
carried on. can done piece- 
meal professors colleges for- 
estry, engineering chemistry, 
their spare time. Some very good 
work can done this way and 
should encouraged, but will usu- 
completely uncoordinated and 
often little industrial value. Further- 
more, this method does not provide for 
center information. 

Private industries large size such 
pulp mills large sawmills, ply- 
wood factories, and the like should 
sometimes carry research 
‘or their own benefit. their research 
better products, lower costs 


Presented title the Fifth World For- 
stry Congress, August 29—September 10, Seat- 
Wash. 
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more complete utilization, the re- 
search good for the country, 
industrially advanced countries, much 
research accomplished this way 
and the results are often published 
after they have served their private 
purposes. Such research very selec- 
tive and primarily for the benefit 
the company that pays the costs. The 
benefits the public incidental and 
usually delayed. not suitable 
method for country needing basic 
information the properties and 
characteristics its native woods 
wanting educate its people wood 
utilization, protection, and waste. 
Private research foundations inde- 
pendent industry can research 
forest products well other 
fields, but generally only individ- 
ual projects limited Such in- 
stitutions are seldom found except 
industrially developed countries, 
possible, course, send wood 
such institutions from other countries 
for investigation, but these institutions 
not adequately meet the needs 
country especially the need for cen- 
ter specialized information and 
consultation freely available 


public, 


Forest Products Laboratories 


countries where there need 
for forest products research and in- 
formation, the need can met 
through some form publicly sup- 
ported research institution. There are 
various ways which such institu- 
tion may organized and adminis- 
tered. For example, may sep- 
arate institution reporting high 
governmental level, branch gov- 
ernment college forestry bureau 


The Author: Formerly Director the 
USFPL, Madison, Mr. Hunt became con- 
sultant the Philippine government 1954, 
help establish the new Forest Products Lab- 
oratory at Laguna, where he has served as con- 
sultant and advisor since that time. 
founder and charter member FPRS. 


GEORGE HUNT 


institution covering wider field. The 
form that best any country will 
depend upon the conditions existing 
that country and the 
rangement its governmental and 
research functions. The the 
however, the less likely ac- 
complish. The outstanding 
products laboratories the world are 
those that are devoted entirely for- 
est products research and are fairly 
autonomous although reporting 
forestry service, university, na- 
tional council for scientific and indus- 
trial research. research institutions 
where forest products only one 
the fields covered, the total amount 
time available for forest products 
will usually small that progress 
will slow and the field will not 
adequately covered. 

The size forest products re- 
search organization should depend 
the importance the subject the 
country and the ability the country 
support it. Careful study and plan- 
ning required arrive the right 
compromise between too much and too 
little. This should include objective 
survey the needs the country for 
research and the probable value 
the country research programs 
different sizes. The survey should in- 
clude consideration not only the 
size institution and program than 
can started, but whether can 
maintained. not wise start 
broad program covering 
ects only have emasculated 
few years lack financial support 
qualified personnel carry on. 

very important function for- 
est products laboratory develop 
corps specialists who can serve 
consultants the public well 
leaders research their respective 
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fields, group specialists working 
together can much more effective 
than the same number equally com- 
petent specialists 
dently each other. The combination 
different skills applied com- 
mon problem makes for great progress 
and fewer mistakes, 


Administration 


The accomplishments 
ness any forest products research 
institution, regardless form size, 
will depend largely upon 
nical skill with which admin- 
istered and maintained. The purpose 
the entire administrative staff the 
institution, from top bottom, should 
facilitate and expedite the real 
work the organization research 
and development and public edu- 
cation and Too 
quently, however, administrative per- 
sonnel are inclined become dicta- 
tors and feel that their work and 
requirements more important 
than anything else. Then research 
hampered, the freedom the re- 
searchers unduly restricted, the 
workers are discouraged 
delayed. 

forest products research institu- 
tion cannot usually completely in- 
dependent, but its director and work- 
ers should have the maximum permis- 
sible autonomy handling their busi- 
ness and technical affairs. Unnecessary 
regulations, restrictions and delays 
making needed purchases, appoint- 
ments, promotions, contracts and deci- 
sions, ridding the staff unpro- 
ductive undesirable personnel will 
reduce the ability the institution 
accomplish its objectives. Rules, regu- 
lations, and supervision are necessary, 
course, but they should kept 
the minimum consistent with good 
management, 


Early Work the Laboratory 

During the early years forest 
products laboratory, its work must 
consist largely two types 
coming familiar with the accumulated 
world knowledge the entire field 
forest products, and adapting this 
information local problems, and 
(b) determining the basic properties 
and characteristics native woods 
order that they may used best 
advantage. This work will largely 
empirical, but may include investiga- 
tions special local problems uti- 
lization processing. There will 
little opportunity this stage the 
life the institution highly 
scientific research extend the boun- 
daries world knowledge. 

The continued financial support 
the institution will depend con- 
siderable degree its showing 
tical” results. Highly scientific research 
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that does not have immediate applica- 
tion not likely impress budget 
and appropriating officials much 
research meet current national 
need, Furthermore, very few any 
underdeveloped country are likely 
qualified the beginning for any- 
thing more than the empirical type 
research, Ability more scientific 
work will increase with experience 
with postgraduate 
training higher academic degrees. 
This type training highly im- 
portant growing institution and 
must obtained the institution 
approach the scientific level sim- 
ilar institutions technologically ad- 
vanced countries, 


The Research Program 


Much administrative skill and judg- 
ment will required selecting and 
guiding the research program year 
year insure that the main effort 
applied investigations meet 
urgent national needs and not merely 
satisfy the current curiosity some 
worker inquirer. The program must 
include long-time projects well 
those short duration. Examples 
are determining 
and cataloging the mechanical, chem- 
ical, and physical properties local 
species. This provides basic informa- 
tion constantly needed determin- 
ing the fields usefulness and the 
limitations individual species and 
answering the innumerable ques- 
tions that will asked the public. 
Such research amounts getting the 
answers questions before they are 
ects are (a) determining why the 
veneer certain species difficult 
glue, (b) helping manufacturer 
select the best species wood for the 
manufacture venetian blinds, 
tool handles, some other specific 
project. 

all its basic testing work, 
highly desirable for new institution 
follow closely established interna- 
standards. Only this way will 
its test data comparable with those 
institutions other countries. With 
increased experience and competence, 
institution may begin take part 
the general search for improved 
methods and standards, but attempting 
this too soon may result confusion 
and loss confidence. Special prob- 
lems, course, may require special 
methods for their solution, but this 
not true the general accumulation 
data chemical, physical, mechan- 
ical and other properties species. 


Another precaution major im- 
portance the thorough authentica- 
tion test material used testing for 
basic properties. The surest way 


obtaining wood for testing that 
fully authenticated species and 
select the tree the forest and have 
felled under the observation 
competent man who will select botan- 
ical samples and save them evidence 
the correctness identification. 
Selecting test material random from 
lumber yards may permissible 
times for some kinds testing, but 
not for the task establishing the 
basic characteristics important 
species, 


Joint Laboratories and Programs 


While not usually practical 
profitable for small countries sup- 
port big forest products laboratory 
with full program, consideration 
could given the possibility 
establishing large joint laboratory 
under international control serve 
several countries with similar forests 
and utilization problems, appre- 
ciated that national pride 
guage difficulties can interpose many 
obstacles the success such 
international Nevertheless, 
should possible some instances 
for organization this kind. 
succeed and more useful all 
the countries concerned, rather than 
each country spend the same amount 
its own, and 
equipped. 

Another possibility for neighboring 
countries with similar species and prob- 
lems and each supporting small 
oratory would for each laboratory 
specialize different field while 
covering other fields lesser degree. 
For example, one laboratory could spe- 
cialize pulp and paper manufacture 
and accumulate the expensive equip- 
ment needed for this purpose. Another 
could specialize research saws 
and sawing, which again requires ex- 
pensive equipment and highly special- 
ized knowledge. Another could con- 
centrate entomology, pathology, 
and wood preservation, and another 
seasoning some other important 
field. Thus each laboratory could re- 
tain complete freedom action and 
far desired covering other 
fields. constant exchange infor- 
mation and joint 
grams, they could greatly 
each other’s work and together mak« 
greater progress, serve their 
countries better, and gain greater pres 
tige. 

short, forest products 
can exceedingly beneficial and pro 
fitable any country that needs it, 
the research institution and progran 
are size and character mec 
the needs the country, and 
instruction organized, 
and administered wisely. 
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Canadian FPL Tests 
Cross-Ties, Bolters 


Wooden Cross-ties 


Recognizing the difficulty associated with 
seasoning wooden the 
Ottawa Laboratory, Forest Products Labora- 
tories Canada, co-operation with the 
Canadian National and Canadian Pacific 
Railway Companies, have been examining 
alternative methods seasoning cross-ties 
during the year. One approach which looks 
promising, the basis preliminary work, 
the application high temperature sea- 
soning. Hard maple ties have been subjected 
temperatures 230° under varying 
conditions humidity, and drying has been 
accomplished hours from the 
green condition per cent moisture con- 
tent. The quality the seasoned ties was 
good, and subsequent pressure treatment 
with creosote indicated that special prob- 
lems were encountered. number these 
ties have been returned the railways 
where they will placed track, and rec- 
ords their service life will kept. Al- 
though final assessment this method 
drying ties will made later date, the 
application high temperature seasoning 
this product looks promising. 


The Short-Log Bolter 


Technical Note No: 10, “The Short-Log 
Bolter—Its use Conversion Canadian 
Woods” contains information interest 
industries utilizing Canadian hardwoods 
and softwoods. This publication gives re- 
Quebec well data obtained the 
FPLC Research Sawmill Ottawa. 


Figures showing representation profit 
margin and costs favor the bolter com- 
parison with the sawmill the production 
some forms lumber. Tables are pre- 
sented indicating that the sawing accuracy 
the bolter comparable with that the 
following types equipment—the round 
log gang saw and the cant gang saw. Ex- 
amples are given yields dimension 
stock which can recovered from logs and 
bolts varying size. Generally was found 
that the bolter mill was possible re- 
cover substantially greater percentage 
the log volume than was possible the 
sawmill. 


pointed out that there room for 
increased use the bolter the conversion 
softwood species. Bolters can and are 
often used softwood sawmills recover 
clear pieces from slab material. 


Bucking Hardwood Sawlogs 


Recently the Ottawa Laboratory conducted 
hardwood log grading study co-opera- 
tion with the Singer Manufacturing Com- 
pany, Thurso, Quebec. The multi-use opera- 
tions carried out this company were 
ideally suited study the extent which 
log values can increased employing 
knowledge log grading techniques 
compared with conventional methods 
bucking 
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Although the final analysis this study 
has not yet been completed, preliminary re- 
sults indicate that the application hard- 
wood log grading techniques the manu- 
facture birch and maple sawlogs 
Eastern Canada should bring substantial 
benefits. 


Tropical Timber 
Market Increases 


FAO assistance officer 
broadcasting from Borneo described the 
present prospects for ramin timber 
(Gonystylus spp.) Generally, 
that there quite demand Europe 
for woods that are light moderately 
light weight and whitish yellowish 
white color. Ramin, which comes 
from Sarawak, Borneo, one the 
few such woods available the 
tropics. This wood machines well, 
that can used for fine moldings; 
finishes well and takes paint easily, and 
behaves well after manufacture, which 
say that does not warp and 
shrink much many its competi- 
tors. 


Sales Europe have been expanding 
during the past years. The Sarawak 
ramin trade now has plenty experience 
world market conditions, and aware 
that firm and steady market can 
ensured sensible selling through reli- 
able agents aboard. 


The technique extra action ramin 
light rail through swamp 
been developed Sarawak enables the 
timber reach sawmill and port 
moderate cost. was the development 
this technique that made possible 
market ramin overseas, 


The strong entry Japan into the 
Sarawak log market almost certainly 
due events the Philippines. Japan 
has been tremendous purchaser 
lauan from the Philippines, this 
lauan has been the mainstay the 
Japanese export plywood trade, which 
for the greater part with the United 
States. The Philippines now building 
its own plywood industry and needs 
the logs once exported Japan. Over 
period years, the Philippines in- 
tends reducing log exports, particularly 
veneer quality, percent. Japan 
looking elsewhere Southeast Asia 
for logs replace the falling Philippine 
supply. Great quantities are being ob- 
tained from North Borneo, 
Thailand and Indonesia. Provided Sara- 
wak can supply Japan with the kind and 
specification logs that she needs and 
prices that are competitive, there 
seems reason why the present 
level log purchases from Sarawak 
should not continue, and even increase. 
(Unasylva, Vol. 14:2) 


Research Conducted For 
Finnish Plywood Industry 


the Cologne furniture exhibition 
1960, Finnish furniture manufacturers, 
members the Council Furniture 
Export Promotion, will 
furniture products for buyers assess. 

Finnish plywood factories are estab- 
lish association London carry 
market research England and find new 
uses for birch plywood. The association 
will lay special emphasis publicity 
and public relations. The results this 
extensive research will show the Finnish 
plywood industry what 
should developed and into what new 
fields should expand. The findings 
the United Kingdom, which 
principal export market for this com- 
modity, can adapted for other coun- 
tries, that the result the work there 
will prime importance for the 
whole the exports this line. (Un- 
asylva, Vol. 14:2) 


World’s Softwood Trade 
Increased 10% 
Last Year 


The total world exports 
sawn and planed softwood 1959 
balanced rounded-off average 6.9 
millions standards, compared with 6.3 
million stds 1958, 6.4 million 1957, 
and annual average 5.7 million for 
the pre-war years 1934-37, the Swedish 
Timber and Wood Pulp Journal reports. 
While the European turnover showed 
average increase 500,000 stds, 
per cent over 1958, the combined increase 
other parts the world did not exceed 
100,000 stds, per cent. regards 
exports, European shipments showed 
net increase just over 500,000 stds, al- 
most entirely accounted for Sweden 
(151,000 stds), Finland (196,000), and 
the Soviet Union (165,000). the non- 
European sector, where exports were 
only 90,000 stds, Canadian shipments rose 
100,000 stds and exports 
whereas 


declined 45,000 stds. 


Swedish Aero Clubs 
Used For Fire Detection 


news item from Sweden states that 
137 amateur pilots flying private air- 
craft from altogether areo clubs took 
part the forest fire supervision 
north and central Sweden during the fire 
season 1959. The scheme employ- 
ing private aircraft fire detection was 
started 1955 the Royal Aero Club, 
and supervision, normally 
ground spotters high towers, has now 
been partly taken over 
flying clubs. 

Each club responsible for its own 
district and organizes voluntary flying 
the group decides whether 
sary fly not, how often, accord- 
ing the fire risk values broadcast every 
morning Radio Sweden. (Unasylva, 
Vol. 14:2) 


563 


For truly good floor 


NORTHERN 
HARD MAPLE 


truly economical 
truly modern 


truly resilient 


MAPLE FLOORING 
MANUFACTURERS ASSN. 


CHICAGO ILLINOIS 


Automatic 
Woodworking 


Machinery 


KVAL No. 880 Automatic 


SECOND CYCLE ROUTING 
BORING MACHINE FOR DOORS 


The KVAL 880 Automatic characteristic the pro- 
gressive attitude Kvalheim Machinery Company. Write 
for the KVAL catalog describing machines for manu- 
facturing and machining doors, plywood, 
materials. 


KVALHEIM MACHINERY 


PETALUMA, CALIFORNIA 
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NOW 
CHALLONER MACHINERY CORPORATION 


OFFERS 
FIVE DOUBLE END TENONERS TAILORED FOR THEIR JOBS 


CHALLONER No. 720 
Everywhere 


CHALLONER No. 721 
Everywhere 


CHALLONER No. 520 
Everywhere 


CHALLONER No. 527-TS 
Everywhere 


All equipped with the same Vee type feed chains, plastic 
Vee Tracks and 8-point Sprockets 
Manufactured CHALLONER MACHINERY CORPORATION 
Oshkosh, Wisconsin 


Formerly Machinery Company 
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MANN-RUSSELL engineers are specialists the design, 
installation, and servicing ELECTRONIC GLUING 
equipment for the wood industry. They can help you 
Mann-Russell increase production; cut costs. 
Model 700 
Generator 


output 


Lumber Edge Gluers 
(Batch Continuous Type) 


Veneer Edge Gluers 

Plywood Panel Patchers 

Plywood Scarf Gluers 

Particle Board Scarf Edge Gluers 
Lumber Scarf Gluers 


Lumber Finger-End Joint Gluers 
(Continuous Feed) 


Shingle Edge Gluers 

Shake Panel Gluers 

Laminated Roof Decking Gluers 
Timber Laminators 


and... 
Veneer Moisture Detectors (Continuous Flow) 


ecial Special-Type Lumber Moisture Detectors 


Russell 


So. 23rd Pacific 1401 Thorne Roa: 
FUlton 3-1591 TACOMA WASt 
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Low-cost turning important any woodworking 
operation, but for Carrick Turning Works directly 
determines profit. Carrick one the largest plants 
the country that devotes all its production 
turning. They deliver over 4,000,000 precision turn- 
ings year from more than 3,000 patterns for the 
furniture industry. 

One-day delivery from receipt order common 
for some patterns. All output special order and 
turnings are produced for stock. Carrick can’t af- 
ford anything but the best turning lathes. They use 
Mattison automatic lathes. 

describing his company’s unique operation, 
Carrick comments, manufacture turnings 
only according customer specifications, have 
numerous patterns various sizes and shapes, and 
continuously use hard and soft woods. The Mattison 
No. does excellent work all these. 

also find that there less downtime because the 
knives stay sharp longer. This because the cutters 
are automatically removed from the turning when the 
correct size reached. There rubbing dull the 
knives with manually operated 

you need fast, precise wood turning with mini- 
mum supervision, the Mattison No. automatic 


shaping lathe offers direct opportunity reduce 
turning costs. 


lathe feeds stock automatically, 
maintains high accuracy 
variety sizes and shapes for 
both hard and soft woods. 


“Mattison automatic lathe 
does top job over 3000 patterns... 
permits turn and 


deliver one day” 


Carrick, President 
Carrick Turning Works, Inc. 
High Point, North Carolina 


Mattison No. automatic shaping lathe handles stock 
from square and 30” long. One man can 
easily keep two lathes operation simultaneously. 


MATTISON 


WOODWORKING MACHINERY 
“Built produce better quality” 
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MAN’’ SIDE FEED 
ELECTRONIC EDGE GLUER 


RAPID and EFFICIENT EDGE GLUING with MINIMUM LABOR and SPACE THICK 
and PANEL SIZES from 48” 50” 50” ONE OPERATOR: FEEDS GLUE SPREADER, LAYS STOCK, 
REMOVES GLUE STOCK and STACKS TRUCK MANUFACTURE LUMBER PANELS from ALL SPECIES 
WOOD. 


and Industron’s Model Edge Gluer combine meet the output three four man crew with clamp 
carriers. One operator easily handles the entire process because does not use his time spread glue, hammer 
stock and tighten clamps; the automatic glue spreader and press these operations for him. 


The Industron Model machine with its more than ample top and edge pressure produces flat panels with practically 
invisible joints. cover the scope production requirements Industron manufactures complete line sizes 
Side Feed Electronic Edge Gluers. 


Proven... High one man gluing operation with minimum labor and space. This what owning 
Industron Model Side Feed Electronic Edge Gluer can for your operation. FREQUENCY POWER” 
combination with the specially designed ‘‘one man the center” INDUSTRON EDGE GLUER the secret the high 
efficiency and large production you can expect with Industron machine. 


Equipment for Industry. 


SS NEEDHAM STREET, NEWTON HIGHLANDS, MASS. DEcetur 2-1477 


i | 
INDUSTRON SIDE FEED MACHINES ‘Frequency 
COME COMPLETE RANGE SIZES 
GLUING MACHINES 


